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TOMORROW'S METER TODAY best describes G.E.’s new Class 200, I-60 
watthour meter. New stator design met industry need for meter with on- 
line accuracy to 200 amps at same inherent cost as Class 100 meters. New 


design resulted from unusually intensive team study. Shown discussing 
unique stator are (I. to r.) J. G. Landry, Project Engineer; D. E. Craig, Meter 
Dept. General Mgr.; and P. C. Wolters, Mgr. 


Single Phase Engineering. 


How General Electric research achieved a new meter 
with unprecedented accuracy to 200 amps 


Recently the electric utility indus- 
try has felt the need for a single- 
stator Class 200 watthour meter 
which can do two jobs: measure 
accurately the lighter loads of to- 
day and the heavier loads of the 
future. And, of utmost importance, 
that Class 200 meter must be no 
more expensive than existing Class 
100 meters. General Electric’s new 
Class 200, I-60 is such a meter. 


FOLLOWED INDUSTRY NEED 


With industry’s need as a goal, 
engineers at General Electric’s 
Meter Development Laboratory, 
Somersworth, N. H., began the 
design of a new meter. A thorough 
study of high-capacity meters reaf- 
firmed the inherent limitations of 
the conventional ‘‘split coil’’ stator 


design. It was seen that significant 
improvement in meter performance 
without added cost was unlikely un- 
less a new stator could be created. 


NEW STATOR DESIGN 


General Electric’s solution—an en- 
tirely new stator design—makes 
possible the I-60 meter’s unprece- 
dented accuracy to 200 amps, its 
cost in line with Class 100 meters, 
and several other important im- 
provements. The I-60 also incorpo- 
rates all the time-proven advan- 
tages of the I-50 family of meters, 
including magnetic suspension. 


FORWARD LOOK 


In the face of growing residential 
load, it is important to plan now 
for adequate meter capacity to 


avoid the possible high costs of 
meter obsolescence. General Elec- 
tric’s new I-60, Class 200 meter 
offers utilities the opportunity to 
measure more accurately both the 
light loads of today and the heavier 
loads of tomorrow with no increase 
in meter investment. For further 
information on this new develop- 
ment, contact your General Elec- 
tric Apparatus 
Sales Office or 
request publication 
GER-1402 from 
General Electric 
Company, Section 
301-359, Schenec- 
tady 5, New York. 
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ALUMINUM -SHEATHED CABLES 


...light ...strong 


...smaller diameter 


...easy to install and terminate 


A seamless aluminum sheath over Okonite cables 
provides a durable, conduit-type covering of high 
tensile strength. Yet this aluminum sheath is easily 
worked with standard conduit tools. It can be bent 
around obstructions .. . terminated at boxes, trans- 
formers, and the like. . . trained in trays... or sup- 
ported by conventional brackets and cable clamps. 
Standard fittings are available. This low-cost alter- 
nate to rigid conduit is available with virtually any 
Okonite insulation such as rubber, plastic or var- 
nished cambric. 

Here are some important benefits of Okonite’s 


aluminum-sheathed cables: 
Reduced diameter and lighter weight. 
Impervious barrier to liquids and vapors. 
Excellent flame resistance. 
Costs less than regular conduit installations. 
Great mechanical strength, yet easily worked. 


For complete data on Okotherm-insulated (silicone 
rubber compound) aluminum-sheathed cable for use 
in high ambients up to 200C (392F), contact your 
Okonite representative or write for Bulletin EW- 
1088A, The Okonite Company, Passaic, N. J. 4742 
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“Don't Have Time . 


“How many people today can you think of 
who are in top jobs and have any real assur- 
ance they can stay in them?” 


This was the question put to me by my 
traveling companion on a recent flight. 


“I mean”, he said, “self-made people who 
once they climb to the top can be sure they 
will stay there—until retirement.” 


“Offhand, ten,” I replied, “A senator from 
Georgia and nine Supreme Court members.” 


“Exactly my point,” he enthused. “Not 
one of them is in the business world. The 
business man has no guarantee. To get ahead 
or hold his own, he’s got to come up with 
new ideas—constantly. His world is one of 
change. He must be prepared. If he isn’t, 
there’s always someone else who is—with more 
information, a broader perspective.” 


“And experience alone is not enough,” my 
new friend continued. “He’s got to study; 
get beyond his own limits; read things that 
matter to his job—his industry magazines.” 


“Do you do much reading?” I asked un- 
necessarily. 


“Don’t have time,” he answered. “I’m on 
my way to the west coast to try and find 
another job.” 
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...With CHASE ventilated square 
: copper tube bus! 


Natural convection does the trick! 

Holes in Chase ventilated square bus 
allow cooling air to circulate through the 
conductor. Heat is carried off fast. 

That means Chase ventilated bus can 


safely carry twenty per cent more current 
AS oe than ordinary bus with identical dimensions! 
® Get the facts about Chase heavy-duty conductors. 


BRASS & COPPER CoO. Write for free booklet today! 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
WATERBURY 20, CONNECTICUT 





The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati 
Milwaukee Minneapolis Newark 


Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
New Orleans New York (Maspeth,L.|.) Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 
pr ree srumupenenpenepemaennneee 

| CHASE ELECTRICAL CONDUCTORS | 
are available in a variety of shapes 


to suit every power-carrying need. | 
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ROUND TUBES 
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Call your nearest Graybar office for these three helps on 
pole-line construction: 


1. Fast, accurate catalog information and quotation service 
on over 100,000 electrical items. 

2. Stocks of tools and utility standard items for scheduled 
delivery including pre-fabricated transmission structure assem- 
blies. 

3. Assistance in planning through Graybar Outside Construc- 
tion Specialists 


When home building means line building 
Put Graybar on your construction staff 


As residential areas spread outward from towns 
and cities and your load demands build up, call 
on Graybar for maximum help. A telephone call 
to your nearest Graybar warehouse or office puts 
our staff to work for you. Whether you’re build- 
ing new lines, adding more feeders or increasing 


-GraybaR -- 


feeder size, Graybar can supply the materials, 
equipment and supplies you’ll need. In emer- 
gencies, or for regularly-scheduled shipments, 
count on prompt deliveries of anything and 
everything you need for pole-line maintenance 
and construction . . . via Graybar. 712.98 
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GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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98% of Allis-Chalmers 


circuit breaker customers 
specify Pneu-Draulic 
operators 













important 


Although the pneumatic operator is still features include: 


available, the Pneu-Draulic operator has 
virtually supplanted it on Allis-Chalmers 
outdoor breakers rated 14.4 kv, 500 
mva and larger. 

In fact, over 90 different power 
systems are now using breakers with the 
Pneu-Draulic operator, and 49 have 
placed repeat orders. All this in only 3 
years! 

Behind this story of acceptance is a 
recognition of low maintenance, speed of 
operation, and simplicity of the Pneu- 
Draulic operator. 


ALLIS-CHALMERS <A¢) 


A-5$479 


@ Compact design with few moving parts. 


@ Elimination of moisture and corrosion 
problems because entire system is filled 
with oil containing inhibitor. 


@ Safe emergency closing of breaker at full 
rated speed onto energized line even 
when no control power is available. 


@ Mechanically trip-free operation. 


Get details from your nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


Pnev-Drovlic is on Allis-Chalmers trademork. 












Transistorized Power Supply ‘ 
. both receiver and 
25-watt transmitter 


Long Life Transistors Replace the Vibrator .. . 
Reduce Maintenance and ‘‘Down-Time” 


Already famous for the lowest maintenance and operating costs in the 2-way 
mobile radio field, Motorola mobile radio is an even better investment now—with 
the T-POWER unit. The vibrator is gone! ... replaced by rugged long-life tran- 
sistors. Gone, too, is the problem of frequent vibrator replacement. Here is a 
mobile radio with an all-electronic power supply. 


New Mounting Flexibility with Plug-In Control Head 
- » » Same Basic Unit can be Used for Front or Trunk Mounting 


With the T-POWER radio, you are no longer restricted to one type of mounting. 
Install the complete radio, with drawer unit and plug-in control head, for under- 
dash mounting. For rear mounting the same basic drawer unit can be installed in 
the trunk and connected by cable to a dash-mounted control head. And—the same 
basic drawer unit can be interchanged with the equivalent Motorola Twin-V trunk 
mount radio models operated from a 12-volt negative ground source. 


T-POWER radio is another example of Motorola’s continuing leadership in the 
practical application of transistors in mobile radio. Other tested and proved 
transistorized products include the Dynamic Microphone and Power Voice Speaker. 


Get all the facts.— Write now for literature with complete information. 







MOTOROLA Communications & Electronics, Inc. + 4501 Augusta Bivd., Chicago 51, Illinois « A Subsidiary of Motorola Inc. 
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STRANDVISE is made 
for strand sizes Vs", Va", He", Ye", and Te” t 


NO MATTER THE GRADE. 
Please pick your size, fill in 
the coupon and mail it today. , 


PERSE SESE H EEE EEE HEHE ESE EEO EHEEEEEEE EEE EEE EERE EEEEEEES 
. 


This 

STRANDVISE 
guy was put 
up complete 


Reliable Electric Company 


West Carroll Avenue 
Chicago 12, Ill. 





Mr. Reliable: 


WE DON’T BELIEVE IT BUT—we want to give 
STRANDVISE a fair trial. You may send 4 of them 
size ( ) without charge. Better send your instructions 
for installing and a catalog-price sheet, too. 


before any 














' tensioning 
ran tools were 
Company. applied 
Street No. to the 
City State strand 





IN CANADA — HAYES STEEL PRODUCTS LIMITED, MERRITTON, ONTARIO 
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A Report on IMPULSE TESTING 


* Pole Star 





DISTRIBUTION TRANSFORMERS 


Control Center for Pennsylvania's Production-Line Impulse Testing Apparatus 


Signals light up and testing auto- Large, dial-type indi- Technician in charge observes os- 
matically stops if a failure—even cators provide a check cillescope, which shows the com- 
@ single-turn favlt—occurs. An on voltage settings for plete impulse voltage wave for 
alarm bell also sounds. each test. every phase of the test cycle. 


oi 
NU 


°* What itis... 
© What It Tests... 
® What It Accom- 


plishes 


WHAT UNITS ARE TESTED 

All Pole Star distribution transform- 
ers from 3 through 167 kva with high 
voltage ratings through the 18-kv class 
are impulse tested. The special appa- 
ratus used is an integral part of the 
production line at Pennsylvania Trans- 
former’s Canonsburg plant. Both high 
voltage and low voltage windings are 


tested. 


NATURE AND MAGNITUDE OF 
THE IMPULSE VOLTAGE 

Test voltages applied to the high 
voltage windings are 10% above the 
basic impulse level (BIL) values listed 
in ASA Standards C57.12. The impulse 
voltage—which is basically the same as 
the sudden surge that occurs as the 
result of lightning—rises to crest value 
in just 14% microseconds (millionths of 
a second) and declines to one-half crest 
value in 40 microseconds. 

Because of the low impedance of low 
voltage windings, a wave of shorter 
duration is used to simulate more 
closely the surge effects of natural light- 
ning. Low voltage windings thus are 
tested at a standard voltage value by 
applying an impulse voltage with a 
wave shape of % x 1% microseconds 
across one-half of the winding. This 
induces an equal voltage in the other 
half, so that twice the applied voltage 
appears across the total low voltage 
winding. Simultaneously, an impulse 
voltage of full BIL value is induced in 
the high voltage winding. 


HOW THE TESTS ARE CONDUCTED 
So that the transformer itself will be 
subjected to the full force of the im- 
pulse voltage, both conventional and 
protected Pole Stars are impulse tested 
without arresters or with arresters ren- 
dered inoperative. The tests, which are 
fully automatic, are conducted in the 
following manner, with the tank 


DISTRIBUTION 











grounded through a shunt impedance. 

For the h.v. winding test, impulse 
voltage is applied to H; while H2 and 
X, terminals are grounded to the tank. 
The procedure then is reversed for tests 
on H; while H, is grounded. 

For the l.v. winding test, impulse 
voltage is applied to X; while Hz, is 
grounded and a voltage limiting impe- 
dance to ground is connected to H;. 
The X2 terminal is grounded and X; 
is ungrounded. 

In every phase of the test cycle, the 
technician in charge observes an oscillo- 
scope that shows the complete impulse 
voltage wave. Also, an electronic relay 
is connected so that any failure—even 
one so minute as a single-turn fault— 
will automatically stop the testing to 
indicate the test in which failure 
occurred. 


HOW MUCH OF THE TRANSFORMER 
IS ACTUALLY TESTED 


Traveling at the speed of light, the 
impulse voltage stresses the turn-to- 
turn, layer and section-to-section insu- 
lation, as well as all insulation to 
grounded parts, such as the core, core 
frame and tank. In addition, the im- 
pulse voltage fully tests all bushings, 
leads, tap changers and other acces- 
sories. Only transformers that are prop- 
erly manufactured of highest quality, 
defect-free material can pass this rigor- 
ous test. 


WHAT MORE THAN ONE YEAR'S 
TESTING HAS ACCOMPLISHED 


Before production-line impulse test- 
ing was initiated at Pennsylvania 
Transformer, basically the same tests 
were conducted on Pole Star models 
and stock units selected at random. 
This method of testing helped prove 
the soundness of the Pole Star design, 
which was further demonstrated 
throughout the years by Pole Stars’ 
reputation for long-term, trouble-free 
service. 

More than a year-and-a-half of pro- 
duction-line impulse testing, however, 


TRANSFORMERS 


Depicted here is one step in the testing of high voltage windings. 
In the second step, impulse voltage is applied to H, while Hz is 
grounded. Test voltages are 10% above the basic impulse levels. 


has served to make this high quality 
transformer even better. The chief con- 
tribution of full-scale impulse testing 
has been the detection of occasional 
minor discrepancies—chiefly in compo- 
nent parts but also, from time to time, 
in certain manufacturing details involv- 
ing the human element. While these 
errors are so slight that the units in 
which they occur have passed all stand- 
ard ASA tests prior to impulse testing, 
they do represent sources of potential 
trouble—trouble which may never oc- 
cur, but which might, in some cases, 
develop within hours after a trans- 
former is installed. 

Of particular significance so far as 
Pole Star design and construction are 
concerned is the fact that, during the 
first full year of testing,tactual winding 
failures occurred in only one-half of one 
percent of the many thousands of trans- 
formers tested. 

When discovered, all causes of failure 
during impulse testing are attacked 
with skill and determination by the 
Pennsylvania engineering and produc- 
tion staffs. Thus far the resulting 
changes in components (some have been 
completely redesigned) and improve- 
ments in methods have achieved re- 
markable results. For example, the per- 
centage of rejects for all causes during 
the last half of the first full year of 
testing (1.55%) was over 50% less than 





Applying impulse voltage in one-half of the low voltage winding 
induces an equal voltage in the other half. The test also induces 


an impulse voltage of full BIL value in the high voltage winding. 








for the first six months of the year. While 
the rate of percentage reduction may 
be slower henceforth, production-line 
impulse testing will continue to safe- 
guard quality, and will be a valuable 
tool in the hands of production and 
engineering personnel. 


WHAT IT ALL MEANS TO YOU, 
THE PURCHASER 

Even longer average service life than 
in the past is the principal benefit to be 
gained by the purchaser of Pole Star 
distribution transformers as a result of 
production-line impulse testing. Of 
course, longer service life means less 
maintenance, fewer replacements, lower 
costs—and better service to customers. 

Impulse testing provides a highly 
efficient and constant check on produc- 
tion methods, component parts, and 
design effectiveness. Call it “quality 
control” or by any other name—the 
net result is that the purchaser always 
gets the outstanding quality and effi- 
ciency that are inherent in the Pole 
Star design. There can be no doubt, 
too, that the knowledge and experience 
gained from impulse testing will light 
the way to an even finer Pole Star of 
the future. 


PENNSYLVANIA TRANSFORMER DIVISION 
McGRAW-EDISON COMPANY 
Canonsburg, Pa. 
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with National Electric Sherarduct 


Sherardizing gives Conduit Steel added ductility 


In the Sherardizing process of dry 
galvanizing, corrosion resistant zinc 
is actually alloyed with the steel 
wall of the conduit. 

This principal of galvanizing 
assures a 100% uniform protective 
zinc coating from end to end of 
every length of conduit. The gradual 
heating and cooling of the Sher- 
ardizing process has an annealing- 
like action on the conduit itself. The 
result . . . Sherarduct rigid steel 
conduit possesses added ductility 


that pays off in terms of good uni- 
form bends, more easily made. 
Couplings go on faster because 
the high ductile steel permits sharp 
clean threading. Threads are cut 
before galvanizing, eliminating any 


chance of rust forming onthethreads. 
Insist on NE Sherarduct rigid 
steel conduit. It helps cut construc- 
tion costs and safeguards electrical 
wiring against corrosion for all time. 
Listed by Underwriters’ Laboratories, Inc. 


Sherardizing is Galvanizing at Its Best—Sherarduct is Galvanized Conduit at Its Best 


Ra tondbed Et” 
TTT 


National Electric Products [RE 


PITTSBURGH, PA. 


ee 


2 Plants « 12 Warehouses « 41 Sales Offices 
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Mo, ? FOR NEW JERSEY 


WATER ANALYSIS In Parts Per Million 
Raw Water Expected Final Effluent 


Turbidity 3-46 0to0.5 ) Primary 
Color 40-160 Oto 2 Treatment 


Total Hardness as CaCO3 26-164 ° 

Alkalinity as CaCO3 66-183 0 to 0:1 

Silica as SiO2 3-12 0 to 0.01 > Demineralizer 
Dissolved Oxygen as O2 Saturated 0 to 0.1 

Total Dissolved Solids 100-520 0 to 0.2 


TREATING PLANT 


2—Solids-Contact Reactors, 62’ dia. x 18’ high, with four 
peripheral gravity anthracite filters. 

7—Cation Units, 12’ dio. 

1— 14’ Vacuum Deaerator, rubber-lined. 

6— Weak Base Anion Units, 12’ dia. 

6—Strong Base Anion Units, 12’ dia. 

5—Mixed-bed Polishing Units, 12’ dia. 





Cochrane 


© 8 2 eS ee se! aS eee CCN 
3146 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK - PHILADELPHIA + CHICAGO 


Cochrane Water Conditioning Ltd., Toronto 4; Montreal 1, Canada 


Representatives in 30 principol cities in U.S.; Poris, France; Lo Spezia, Italy; 
Mexico City, Mexico; Hovana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Monila, Philippine Islands. 


Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 


Cochrane Feedwater Treating System 
will protect high pressure boilers and turbines 
at Linden Generating Station. 


Public Service Electric and Gas Company’s 
new Linden Generating Station will 

feature the most outstanding Demineralizer 
Plant ever installed. The system, designed 
and manufactured by Cochrane, will treat 
30 to 100% make-up for boilers with 

design pressures up to 2700 lbs. 

Some of the unique features include 
complete automatic remote control for both 
primary treatment and Demineralizer 
Plant .. . Filter and demineralizer 
backwash recovery for re-use . . . Re-use 
of most anion rinse water . . . Low acid 
consumption . . . Silica reduction in two 
stages: first, by strong base anion units, 
then by mixed bed units . . . Low caustic 
soda requirements . . . Resins cleaned in 
place . . . Hydraulic emptying of resins. 
These and many other features assure the 
ultimate in efficiency for this plant. 

Cochrane’s years of experience in the 
design and manufacture of every type 
of water treating equipment are your 
assurance of continuing satisfactory 
performance. Why not consult them today? 





Demineralizers * Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners + Dealkalizers « Reactors * Deaerators + Pressure Filters 
Continvous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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EFFECTIVE 
ELECTRICAL 
CONTACT 


Besides reducing hot spot temperature, the ex- 
tended foil principle used in Varex capacitors is 
extremely effective in establishing an electrical 
contact system. 

The illustration at the far left shows how contact 
is made with the end of the Varex elements. 
Parallel steel springs (G), working through flex- 
ible secondary insulation, press a broad contact 
plate (C) against the extended foil (B). 


This system offers these basic advantages, among 
others: 

1—Each turn of foil is in contact with the plate. 
As a result, current density is nearly uniform 
throughout each foil. Maximum current flow 
distance in the element is only about the width 
of the foil. 


2—Because of the large contact area, current 


Ou1o Brass ComPANy 


densities are also low at the foil-contact plate 
junction . . . an important advantage during 
system transient conditions when currents may 
be several times rated currents. 


3—There is no need to interrupt the winding of 
elements to insert contact plates. This makes 
winding tension easier to control, and eliminates 
risks of injuring the dielectric, of crowding it, 
and of placing contaminating material on it. 
Besides these advantages, there are the inherent 
simplicity and freedom from trouble that are 
characteristic of a pressure-followed contact 
system. 

Perhaps you would like to know more about 
Varex and the many worthwhile features that 
contribute to its long, efficient life. Ask your 
O-B representative to discuss these Varex fea- 
tures with you. 


MANSFIELD, OHIO 


Ohio Grud 
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NEW! Revolutionary S:C Contact 
Cuts Cost of Switch Maintenance! 


—featured on the S2C 
Load Interrupter 
‘\ (Double-break Alduti type) 


e 
eo” 


Tension bar and spacer prestres- 
ses contacts and reduces neces- 
sary force required to close 
contacts (effort at switch han- 
dle). Narrow convex silver-clad 
contact surfaces plow away any 
dirt from silver-nickel insert on 
blade tongue. 


GRIPS at 4 points. . . not 2 


U-shaped conductors are split oo * : ‘s Reduces 
lengthwise to provide 4 inde- . a 
pendently sprung contact fingers. 


The pressure is applied to each ; —_ a * Burns, Pits, 


by a flat beryllium copper load- 


ee OO and Welds 
GRIPS at 4 pomnts ... even 4 ee 


when gnisaligned . 
NEMA standards specify the short-time current ratings for air switches 
and interrupter switches. And it is natural that equipment can 
be built to meet these requirements when new. 
The big “if” is what happens in service. 
You have found from experience that switches with conventional 
contacts must be carefully installed, and then continually 
Ser 9 sidan (0) Pee maintained if they are to retain their original NEMA short-time 
applied independently by springs ratings. As a practical matter such equipment generally gets little 
ae eal coitus cep totes maintenance, and the short-time current capacity falls off. 
is applied equally on either side om You want a contact that meets NEMA standards after being 
of blade by tension bar. git. in service, in spite of some misalignment in 
“ore installation, and in spite of little maintenance. The 
GRIPS harder — Double-break Alduti has such a contact. 
‘3 aw No more expensive contact maintenance work in the shop, dressing off 
when needed burns and pits. No more worry about contacts welded shut after a 
momentary short-circuit loading. And the magneto-motive effect through 
the U-shaped contacts provides extra contact pressure when it is needed. 


Ww 


The reverse loop construction 

provides a magnetic field pattern fA; re 
during short-circuit current flow Cy 
that causes repulsion and attrac- ay 


tion forces to combine to pro- 
duce heavier contact pressure 
when you need it. 
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NEWS-SCOPE 


FUTURE NEWS ) Current SEC probe could bring pressure on New England Electric 
System to dispose of its gas properties, about 10% of NEES’s operating 
revenue. SEC is investigating NEES to see whether the company 
conforms to the “integration” requirements of the Public Utility 
Holding Co Act of 1935. Initial probing, says SEC, indicates opera- 
tions of NEES are “not confined to those of a single integrated utility 
system.” 


cUvcuvteecocuueenueceenuesacanseanestsanceneanseseneunae” seve case et ousenueenegaaoiates) seveee 


Interest in combined gas-turbine steam-turbine power plant may be 
revived with news that plans for a prototype coal-burning gas-turbine 
locomotive will be announced shortly. 


Public Service of Colorado may build its own skyscraper in Denver to 
provide new office facilities. ‘Three Denver architects are now draft- 
ing designs and cost estimates. 


LATE NEWS ) Senate unit forces Office of Defense Mobilization to delay granting 
fast tax write-offs until Congress decides how the law should be tight- 
ened. The action, taken by Finance Committee on a bill by Chairman 
Harry Byrd (D-Va.), limits certificates of necessity for defense indus- 
tries to Defense Dept and AEC, as of Aug. 5. 


A further reduction in Florida Power & Light Co revenue, this time 
by $320,000 a year, is recommended by the staff of Florida Railroad 
& Public Utilities Commission. Previous company figure, July 8, was 
$4,423,000 reduction. Recommendation will be heard Aug. 19. 


White House primes Congressional Republicans to fight the Demo- 
crat-sponsored $58-million federal power reactor construction pro- 
gram. It would empower AEC to build a natural uranium, gas-cooled 
reactor and a plutonium recycling reactor, and to take over construc- 
tion of five reactors which were to be built by public power groups. 


TVA financing and Jones’ appointment to TVA board appear dead 
for this session of Congress. House Speaker Sam Rayburn virtually 
writes off the bond financing bill. He says there'll be no House vote 
until the Senate acts, and he doubts that the Senate will. It remains 
to be seen whether the President will make a recess appointment of 
Arnold Jones with the risk that the nominee will not be confirmed 
next year. 


Interior Dept is inviting applications for an additional block of 
635,000 kw of power that will become available in the eastern division 
of Missouri River basin from 1961 to 1964. Applications will be 
accepted up to July 1, 1958. 


Congratulations . . . Officers of newly formed Merrimack-Essex 
Electric Co are Newell A. Clark, president; Edward F. Ziegler, vice 
president-general manager; and W. E. Casey, T. J. Hickey, H. Sher- 
man Holcomb, Albert Leddy, and Ray Pike, Jr, all vice presidents. 
Merrimack-Essex is a New England Electric System subsidiary . . . 
Southern Co elects James H. McGuire to vice presidency. 
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SPECIAL REPORT > Electrical World survey spots current underground distribution 








SYSTEM ENGINEERING > 
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A TWO-MINUTE 


practices in residential areas, highlighting utility policy, recommen- 
dations, and types of equipment used. Three related articles round 
out look at this year’s distribution trends in the underground field. 
A fourth is devoted to initiating a secondary network on poles for 
eventual conversion to underground (p 87). Here’s a rundown of the 
report: 

Over half the utilities surveyed leave installation of underground 
service to the customer, but recommend types of cable and conduits 
to be used. Nearly half build cable mains for customer’s account, 
then take over maintenance (p 88). 


Transformers for underground residential service are housed in pre- 
fabricated enclosures, either at ground level or partially buried, by 
more than half the utilities. But manholes and underground vaults 
retain a large following (p 90). 


Commonwealth Edison finds costs of underground vs overhead are 
narrowing in high-use areas. Builder shares cost for a successful 
buried cable system (p 92). 


California Electric Power develops low-cost method of primary sec- 
tionalizing with scheme consisting of bayonet-type fused cutouts 
installed in semi-buried transformer enclosures (p 96). 


An overhead system for eventual conversion to underground shows 
up in Elizabethton Tennessee’s new overhead secondary network 
which uses aerial cable feeders and mains with subway-type trans- 
formers on platforms (p 98). 


Con Edison is well on way to developing a complete line of inter- 
changeable aluminum-copper splicing accessories for underground 
network secondaries. It wants to be in a position to take advantage 
of any price differential favoring aluminum (p 101). 


AEC cuts power usage (p 73) . .. To meet the crisis of a summer peak 
in face of equipment shutdowns, Con Edison called for all available 
interchange power, trimmed voltage, and asked customers to cut back 
use. Here is step-by-step report of the procedure and an indication 
of its effectiveness (p 72) . . . U. S. engineering societies plan large 
center in New York and number of expansions and new quarters in 
other cities (p 77) . . . Union Electric installs Deionisers on 7-mile, 
34.5-kv line for lightning protection (p 78) . . . Motivation studies 
probe people’s attitudes toward utilities and find them not so good 
(p 80) . . . “Hot” safety show helps Omaha Public Power District 
battle deadly crane contacts (p 77). 





Don’t squeeze out the safety factor in your transient stability studies, 
warns Westinghouse Engineer W. H. Ferguson. He notes that net- 
work calculator studies of transient stability are based on conventional 





August 12, 1957 @ ELECTRICAL WORLD 








PREVIEW OF THIS WEEK’S ELECTRICAL WORLD 


TRANSMISSION > 


SELLING > 


FINANCE > 


REGULATION > 


EMPLOYEE RELATIONS > 


PEOPLE > 


NEW EQUIPMENT > — 


MANUFACTURERS. > 
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simplified assumptions which produce a safety factor made up of 
positive and negative components. Encroaching on that margin to 
save money jeopardizes stability by removing too many of the posi- 
tive factors (p 85). 


Direct current transmission scheme for 254% mile, 250-kv submarine 
cable wins out over ac scheme for tying together New Zealand’s North 
and South Islands. Total cost of the proposed dc cable installation 
is estimated at $14.6 million compared with an estimated $68 million 
for a projected ac installation. An ac transmission would require 
14 cables, including two spares, compared with five including one 
spare needed for dc (p 83). 


Industrial use of electric power took a jump and a municipal water 
shortage was averted when the City of Clarksburg, W. Va., replaced 
the natural gas engines in its water pumping plant with spanking 
new electric motors. Monongahela Power supplies highly reliable 
source of power for the load, much of which is off-peak (p 116) .. . 
Boston Ed sponsors extensive “Light for Living” center in one of 
its new downtown stores (p 112). 


Capital market for new corporate securities has slowed down and 
bond prices have stabilized, says security underwriting executive, but 
he notes wide gap in yields of two “Aa” rated bond issues (p 145). 


Michigan state legislative committee probes power rates for state insti- 
tutions . .. Gulf Power Co will fight rate cut (p 145). 


Utility Workers Union Local 1-2 calls wage increases “a must” in 
official publication. Union will begin bargaining soon with Con Ed 
(p 145). 


At Kentucky Utilities, Floyd Fairman is elected president and R. M. 
Watt moves up to chairman ... At Salt River Project, R. J. McMullin 
is new general manager ... At GE, Nathan’L. Whitecotton becomes a 
commercial vp (p 152). 


Positioning unit for earth-boring machine speeds and simplifies dig- 
ging operations. It permits operator to spot and dig a hole without 
a lot of maneuvering of the truck . . .Universal:strain joint permits 
fast, efficient installation of distribution deadends . . . Self-fusing tape 
for cable splicing and novel tracing cloth with drawing surfaces on 
both sides are among this week’s new equipment entries (pp 120, 123). 


A 140,000 sq ft, twin-unit condenser featuring reverse flow and use 
of cooling water at 65F is installed at Commonwealth Edison’s Will 
County station for 275 Mw turbine unit . .. Aluminum power con- 
nectors are individually wrapped (pp 135, 138). 
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Dc at 500 kv is planned for the 683-mile transmission line being built 
from the Volga River hydroelectric system at Stalingrad to Moscow. This 
project, the Russians claim will be followed in 1960 by a 372-mile 
line to operate at 800 kv. They also report that a new switch on their 
400-kv ac line from Kuibychev to Moscow interrupts in 0.6 sec with a 
noise like a cannon. 


Motor downtime following momentary power interruptions can be minimized 
by connecting an under-voltage time delay relay across the starting-button 
contacts. Startup then automatically follows restoration of power 
after a delay that can be pre-set to match process requirements and to 
stagger re-starts which, if simultaneous, would drag voltage down. 


Standard 60-cps control devices will serve for high-cycle systems provided 
the devices are de-rated for the additional heat losses of high- 
frequency power service. 


A new approach to testing for hazardous concentrations of gas in air is 
the squeeze-bulb analyzer recently developed by Stanford Research Institute 
for the U.S. Air Force. Resembling the common battery-fluid hydrometer, 
it draws air suspected of gas contamination into a glass tube of silica gel 
impregnated with iodine pentoxide and 65% fuming sulphuric acid. Any 
hydrocarbon gas is oxidized in the tube, reducing the pentoxide to iodine 
which stains the gel to a length proportional to the hydrocarbon content 
in the air. This method provides a reliable test within 5 min. 


Linemen of the future will not dress in winter like polar explorers. ‘The 
multiple layers of woolen clothing will give way to snug-fitting covering 
of urethane foam which insulates the body and seals off drafts without 
preventing normal evaporation of body moisture. 


FROM EDITORS IN THE FIELD 
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Natural gas can lose its characteristic odor by passing through soil. 
Rather than rely on odor for its detection, Savannah Electric & Power Co 
crews always use testers before entering manholes. 


Capacitor manufacturers strive to develop 100-kvar units. Utility preference 
has been revealed, since the 50-kvar design became available, in one 
manufacturer's orders being 95% for that size and only 5% for 25-kvar. 


Aluminum can replace steel for substation structures at an increase of 
about 50% in installed cost, claims one aluminum manufacturer. Cost 
differential is kept low by savings of 25% in erection manhours afforded 
by reduced weight and new techniques. Remaining cost differential may be 
recovered in lower maintenance requirements. Heat-treatable mag-silicon 
alloy is the recommended form of aluminum to use. 
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L-M's New Kyle Type W 
heavy-duty 3-phase re- 
closer with ground trip 

_ relay scheme, and the 
Py ype TW current trans- 
_ former. The CT has a 
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At Half the Cost of OCB’s... 





Substation Type W Recloser Gives Greater 
Protection With Fast 2'4-Cycle Clearing 


By FRANK McSTAY, Product Manager, Kyle Products, Line Material Industries 


Now, with L-M’s new high-speed Type W Recloser, 
conductor burn-down of distribution feeder circuits is 
reduced to a minimum. This completely automatic and 
self-contained 3-phase unit clears so rapidly that up to 
90% of the faults on typical distribution systems are 
prevented from becoming permanent. In fact, the Kyle 
Type W clears in less than half the time of distribution 
oil circuit breakers. This instantaneous opening results 
in better fuse coordination and helps to confine perma- 
nent faults to a small area. 


The Type W also offers another advantage: by reduc- 
ing the length of time during which fault current flows, 
the recloser permits using larger transformers without 
increasing the size of the wire on the system, or necessi- 
tating reactors to limit the available fault current. 


200 MVA for Half the Cost 

Besides safeguarding the distribution circuit, the 3-phase 
Type W offers large savings in both initial investment 
and maintenance. The unit is approximately half the 
price of an equivalent OCB for the same application. 


@Y LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 





Series over-current tripping is utilized with a selection 
of five time-current characteristics—fast, retarded, or 
extra retarded—in two degrees of slope—with 2, 3, or 4 
operations to lockout, in many combinations of opera- 
tions. In addition, L-M has a complete line of auxiliary 
equipment to provide almost any supplementary relay- 
ing scheme. 
Ratings from 100 to 560 Amps. 
L-M’s Type W is available in normal load ratings from 
100 to 560 amperes, with symmetrical RMS interrupting 
ratings up to 12,000 amperes at 4.8 kv and below, 10,000 
amperes at 8.32 kv and below, and 8,000 amperes up to 
14.4 kv. Current ratings can be changed in the field by 
simply replacing the series trip coils. 
Get Complete Information 
Ask the L-M Field Engineer for Bulletin CRIW giving 
more information on how L-M’s new Type W recloser 
can be profitably applied to your system. Or write Line 
Material Industries, Milwaukee 1, Wiscon- T AY 
sin. In Canada: Canadian Line Materials, ait s 

4 


Ltd., Toronto 13, Ontario. 
, Korlorons 
ae 





L-M's obround transformer is small, light, and has short 
moment arm distance from the pole. Total bending moment 
is greatly decreased and potential capacity of all your 
transformer structures is increased. Good regulation, high 
overload capacity and other Round-Wound characteristics 
have been fully maintained in L-M's obround design. 
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L-M’s Obround Design Provides 
Less Bending Moment On The Pole 


By D. A. MANNING 
Assistant Product Manager 
Transformers 
Line Material Industries 


L-M’s exclusive obround transformer pro- 
vides a smaller tank with less transformer oil, 
resulting in a light, easy-to-handle trans- 
former. The obround design also brings the 
center of gravity of the transformer closer to 
the pole. The combination of light weight 
and short moment arm substantially reduces 
the total bending moment on the pole, and 
thus greatly increases the potential capacity 
of all your transformer structures. This ad- 
vantage was accomplished without changing 
the outstanding performance characteristics 
of the Round-Wound® design. 

A comparison with four other major makes 
shows that the low bending moment of L-M’s 
obround design is exceeded by as much as 
50%. See the chart. 


In addition to reducing the bending moment 


for equivalent transformer ratings, you can 
now hang transformers of larger capacity on 
a pole structure and take advantage of sav- 
ings such as these: 

@ Single-pole, three-phase transformer struc- 
tures can now hold three 50 kva obround 
transformers instead of three 3714 kva round 
tank transformers. Thus you obtain 3314% 
more capacity and 15% less bending moment 
on the pole, and eliminate the need for a 
costly two-pole structure. 


@ Three 167 kva obround transformers can 
now be installed on a two-pole structure, ob- 


LINE MATERIAL 
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taining 67°%% more capacity and less bending 
moment on the pole than with three 100 kva 
older-design transformers. 


Comparison of these two 25 kva transformers 
shows how much closer the center of gravity of 
the obround design is to the pole than with the 
round design. The result is less bending moment 
on the pole. 


Round-Wound Performance 

An outstanding fact to consider on the L-M 
obround transformer is that, unlike the ex- 
tremely light transformers of some manufac- 
turers, there has been no sacrifice of perform- 
ance characteristics. The obround retains all 
the outstanding performance characteristics 
of L-M’s Round-Wound core-coil design. 
These characteristics include low exciting cur- 
rent, low noise level, high impulse strength, 
high short-circuit strength, high short-time 
overload capacity and many others. 


Get Details on L-M’s Obround Transformer 
Ask the L-M Field Engineer for application 
information, weights and dimensions on ob- 
round transformers and L-M’s exclusive 
Round-Wound design. Or write Line Material 
Industries, Transformer Division, Zanesville, 
Ohio. 











The linking of these two famous symbols... 


AMCRE CO 


PRESSURE TREATED 
WOOD PRODUCTS 





union 
TTS 


Detter Qowice 


means 





for users of treated wood! 


The American Creosoting Corporation, a pioneer in the develop- 
ment of the wood preserving industry has joined forces with Union 


| TIES i Bag-Camp Paper Corporation—one of the nation’s most progressive 

i i As a result, AMCRECO’S technical skill and experience, devel- 

i POLES | oped through half a century of serving the largest users of treated 

CROSS ARMS i wood, is now reinforced by Union-Camp’s resources. 

i PILES Convenient plant locations, extensive resources and experienced 

i personnel have been teamed to provide you with a new standard of 
TIMBER service and dependability. This will be reflected in modernized 


facilities, improved deliveries (from stock in many cases) and careful 
attention to your specifie requirements. 
Let us show you how this new organization can be of help to you. 


AMCRECO Time is Our Best Testimonial 


DiS RL AMERICAN CREOSOTING CORPORATION 


WOOD PRODUCTS 


Louisville 2, Kentucky 
18 Strategically Located Treating Plants to Serve You 


Subsidiary of 


UNION BAG-CAMP PAPER CORPORATION 
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Butyrate conduit 
is light in weight 


Butyrate conduit 
needs no 
“babying” 


Its high impact strength en- 
ables conduit of Tenite Butyr- 
ate to be covered with con- 
crete or subjected to any 
normal backfilling operations. 
Heavy backfill materials may 
be tamped in over it with 
the usual tamping bars. 


One man easily lifts six 20-foot lengths 
of 2-inch conduit of Tenite Butyrate to 
be used by Kingsport Utilities in in- 
stalling a “white way” in a city block 
at Kingsport, Tennessee. Installation 
time is reduced, because this conduit 
is so easy to handle. Transportation 
costs are reduced, as more condvit can 
be handied at one time without the 
usual weight problems. 


TENITE 


BUTYRATE 


an Eastman plastic 


Butyrate conduit _ "5 semi-rigidity permits it to 
curve without the use of costly 


changes direction and job-prolonging fittings. 
without fittings With direction changes made 


so much easier, engineers find 
that planning and revising are 
also simplified. In this Inter- 
Mountain Telephone Company 
installation, a 90° bend is be- 
‘ ing accomplished without dif- 
“em ficulty on a radius of 36 inches. 


assist you in your operations? 


Conduit of Tenite Butyrate plastic is finding ever- 
growing acceptance among progressive utilities for 
use in carrying electric power or telephone cables. 

Why? 

Utilities are discovering that Butyrate is an ideal 
material for cable conduit. It is tough, durable, cor- 
rosion resistant and non-inductive. It can withstand 
all normal abuse before, during, and after installa- 
tion. What's more, conduit of Tenite Butyrate is avail- 
able in 20-foot lengths to reduce the number of joints 
in the line. The lightweight lengths can be cut with 
ease and joined in seconds with slip-sleeve cou- 
plings and solvent cement. 

For substantial savings in both installation and 
maintenance, investigate conduit of Tenite Butyrate 
plastic. For further information and a list of sup- 
pliers, return the coupon below. 


1932-—EASTMAN’S 25TH YEAR IN PLASTICS—1957 


EASTMAN CHEMICAL PRODUCTS, INC. 
subsidiary of Eastman Kodak Company, Kingsport, Tennessee 


Please send me information on cable conduit made of Tenite Butyrate 
and a list of companies manufacturing Butyrate conduit and fittings. 
NAME 

POSITION. 

COMPANY 

STREET. 

CITY. 













MEN RESPONSIBLE FOR 
POWER DISTRIBUTION KNOW... 


(F ITS PARANITE 
™ (TS RIGHT ! 


From Aerial to Underground Wire and Cable 


Over a period of 67 years Paranite has steadily built 
a reputation for quality wire products and dependable 
service. Overhead ... or underground .. . there's a 
Paranite cable specifically engineered to perform in 
excess of your requirements. SUPER-PARARITE® 
butyl rubber insulations have been developed 

to withstand conditions in your area. Copper or 
aluminum bare or weatherproof cables ... ACSR 


a | | ot line wire (formerly products of Midland Wire 
Corporation) are also available. 


— 





t | 
\S § 
tO | | 
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Ron 
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PARANITE WIRE AND CABLE 
DIVISION ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 











MANUFACTURING PLANTS: *Birmingham, Ala.; Anaheim, Calif.: Jonesboro, Ind.; Marion, Ind.; Tiffin, Ohio 
Warehouses* and Sales Offices 


Atlanta, Georgia *Kansas City, Missouri Rochester, New York 

*Chicago, Illinois *Detroit, Michigan *Los Angeles, California *Portland, Oregon *Saint Louis, Missouri 

Cleveland, Ohio Hartford, Connecticut *Newark, New Jersey Upper Darby (Philadelphia,)Pa.  *San Francisco, California 
Dallas, Texas Indianapolis, Indiana Omaha, Nebraska Phoenix, Arizona Springfield, Mlinois 
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Your Westinghouse representative can prove... 


6 MAJOR TRANSFORMER 
IDENTIFICATION IMPROVEMENTS 


Simplify selection, maintenance, inventory, 
fead monitoring. New serial and style numbers 
on larger nameplate give complete transformer 
description instantly. Protective link and 

LV lead identification, new kva VinylI-Cal 

and offset breaker handle identify 20% 

greater overload capacity... all 

measurable in operating dollars saved. 


jJ-70795 


you can Be SURE...iF ITS 


Westinghouse 


F. T. Hausle, Distribution Design Engineer of Long Island 
lighting Company, one of the three utilities who did ex- 
perimental engineering and field load testing of both old 


and new Type CSP® transformers, agrees with Tom Oliver, 


Westinghouse representative, that “positive identifica- 
tion has always been significant in resolving operating, 
purchasing and engineering problems of transformer use.” 





ELLIOTT Compaw Fio 


Ridgway Division, Ridgway, Penna. 
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not one insulation failure 
in 8 years with ELLIOTT 





Fahbri-Seaz i insulation 


The most astounding record of large motor dependability 
is this 8-year uninterrupted service of Elliott motors with 
Fabri-Seal insulation! 

To achieve this, Elliott engineers devoted over ten 
years of intensive research and laboratory testing to 
create the Elliott Fabri-Seal insulation system for large 
induction motors. The finest insulating materials were 
meticulously selected and tested. Years of experimenta- 
tion went into the development of improved methods of 
coil fabricating—such as exacting application by hand- 
wrapping critical areas and sealing the most vulnerable 
points. The objective was to achieve a coil insulating 
system—superior in every detail—to withstand severe 


temperatures, moisture and chemical funies and assure 
long trouble-free life. 

Since 1948, 1,900,000 hp of large squirrel-cage induc- 
tion motors with Fabri-Seal coil insulation have been 
put into actual field service. The result was unprece- 
dented. In eight years, not one Elliott large induction 
motor stator coil has failed due to insulation breakdown. 

What’s more, 700,000 hp of these were Elliott weather- 
protected motors (similar to installations seen here). 
And, although these machines are operating in rigorous 
outdoor applications in extremes of humidity, rain, snow, 
sleet, hurricanes, desert heat, oil fumes and salt spray— 
not one of them in 8 years—has failed due to faulty insulation. 
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—hand-wrapped 
around all stator coil 


slot 
ability to 
severe temperature 
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*Dupont trademark 
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DURABLE 


SERVICE ENTRANCE CONNECTIONS 
with ANDERSON DURA-CRIMP 


COMPRESSION SLEEVES 


High conductivity! Quick, simple and easy installation! 

Compact and neat! Wide range of conductor combinations! 

Anderson Dura-Crimp Compression Sleeves are plainly marked to show 
(1) die size, (2) die press area, (3) catalog number and (4) complete cable 
size application. 54” O.D. line consists of 17 sizes to accommodate all 
combinations of Aluminum, ACSR and Copper conductors from #8 AWG 
to 1/0 AWG. 4%” O.D. line, 14 sizes for all combinations of 

Aluminum, ACSR and Copper conductors from #8 AWG to #2 AWG. 


Caps, color coded to indicate cable size, are easily removed or 
punctured by cable. 


Anderson’s exclusive inhibitor increases conductivity and pull-out strength. 
The inhibitor’s correct distribution in both grooves is assured 

by a solid, built in center, which also, insures correct cable length in each 
groove and prevents, direct ‘cable contact. 


Contact your ANDERSON Representative for complete details . . . 
or write to our home office. 


Aluminum & Bronze POWER CONNECTORS © CLAMPS © FITTINGS * ACCESSORIES 
for SUBSTATION © TRANSMISSION e@ DISTRIBUTION 


ANDERSON ELECTRIC 


co Rr FO RR AF 8 
BIRMINGHAM 1, ALABAMA 
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LITTLE MOUNTAIN 
REFLECTOR 


Gt aH 


OPERATIONS CENTER 


AISALT LAKE 
CITY 


\ 
\ POINT OF MOUNTAIN 
ee 


POWER LINE 
CARRIER TO MOAB 


RCA Microwave antenna at Grace, with mountainous terrain 
at Oneida viewed in, background. 


Utah Power & Light Company 
Expands Load Control System 


and Reduces Maintenance 
... with reliable RCA Microwave 


When requirements for a new load control 
system at Utah Power & Light were deter- 
mined, the need for considerable expansion 
of communications became apparent. 


After careful analysis it was found that, 
by combining CW-20A RCA Microwave, 
powerline carrier and wireline facilities, a 
highly workable system would be possible. 
Among economies, this saved the cost of 
rebuilding company telephone lines to bring 
them up to standards suitable for telemeter- 
ing service and obviated the use of open- 
wire telephone circuits. 





Mr. J. S. Hooper, Communications Super- 
visor, says, “RCA Microwave provides a 
consistently dependable central backbone 
system where circuit requirements are great- 
est. Many of the voice circuits on the micro- 
wave system are connected directly to 
wireline circuits and telephone line carrier 
circuits, extending them to offices and sub- 
stations between microwave repeaters. Thus 
it has been possible to reduce the wireline 
system by approximately 70%, also greatly 
reducing the communications maintenance 
on the system.” 


Provision for the addition of future channels makes RCA Microwave an inexpensive form of com- 
munication per channel mile. Equipment utilizes easy-to-service familiar circuits and conventional 
tubes. Single sideband suppressed carrier frequency division multiplexing is used exclusively to meet 
high standards of dependability. Frequency is controlled only from the terminals through the entire 
system, Furthermore, RCA makes available the nation-wide service of the RCA Service Company to 


keep entire system operating at its peak. 


fl 
POINT-TO-POINT COMMUNICATION [i] 


LEGEND 


A microwave station 


MICROWAVE SIGNAL PATH 


RCA Microwave Specialists will be glad to 
answer any questions and help plan your in- 
stallation. Mail coupen for further particulars 
on use of Microwave in utilities, pipelines, 
turnpike and other applications. 





Radio Corporation of America 
Communications Products 
Dept. ¥/C-45, Building 15-1, Camden, N. J. 


[|_| Please send me latest literature on RCA Microwave 
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Orangeburg Fibre Conduit 


Keep out corrosive ground waters, 
and you prolong the life of under- 
ground cables, say utility engineers! 
Why? Because ground waters con- 
taining corrosive elements derived 
from the soil and concrete encase- 
ment attack cable sheath and shorten 
cable life. Orangeburg’s imperme- 
able wall and self-sealing Taper- 
Sleeve Joint shed them “like water 
off a duck’s back.” You get maximum 
protection with Orangeburg. 
Orangeburg protects cables in 
many other ways. Smooth bore, low 
co-efficient of friction reduce inci- 
dence of abrasion. Its material is 


Cable Life 


strong, tough, resilient, durable. 

No other conduit is easier to install 
Light, 8-foot lengths and a complete 
line of bends and fittings speed in- 
stallation. Taper-Sleeve Joints tap 
water-tight in a jiffy. Orangeburg 
lays faster and at lower cost than any 
other type of conduit. 

Orangeburg Fibre Conduit has 
prolonged cable life at minimum ex- 
pense for utilities, municipalities and 
industry since 1893. 

Distributed by Graybar Electric 
Company and by General Electric 
Supply Company. Branches and 
stocks in principal cities. 


WRITE DEPT. EW-87 FOR CAT. 52 


ORANGEBURG MANUFACTURING CO., INC., Orangeburg, N. Y. 


West Coast Plant, Newark, Calif. 


ORANGEBURG: 


FIBRE CONDUIT 
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DE LAVAL 


Modern central stations use 


BARREL TYPE 
BOILER FEED PUMPS 


Pe 


Pe el 


Three ten-stage De Laval high pressure, barrel type boiler feed 
pumps, are on the line at the Deepwater Station of the Atlantic 
City Electric Company. Shown above is an aerial view of this 
station located in Penns Grove, New Jersey at the southern end 
of the Jersey Turnpike. Each pump delivers 675 gpm to the 
boiler for a total flow of 685,000 pounds per hour. Each pump 
operates at 1762 psi with temperature at 287 F., and is driven 

by a 900 hp motor. 


When it came time to modernize one of their existing facilities, 
Atlantic City Electric Company and Gibbs & Hill, Inc., consult- 
ing engineers, chose two similar De Laval pumps to serve 
a new 79,000 kw generator. 
Send for De Laval 


IMO Pumps For Fuel Oil Service Bulletin 1506. which 


Also doing an important job in this Atlantic City Electric j contains helpful data. 
Company station are De Laval IMO screw-type positive 

displacement pumps. They supply fuel oil to the burners 

round the clock. 


Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
861 Nottingham Way, Trenton 2, New Jersey 












Of course it’s the fines@. 





Type 45 Circular Chart Recorder 





. you specified 





reais = 
- 


We married 
your ideas to 
Westinghouse 


quality 


It’s new. It’s versatile—designed for switchboard mount- 
ing or complete portability. It has a unique and exclusive 
sealed inking system. We can’t cover all the special 
features in the space here. 


But the features are the ones you wanted—specified 
when we asked questions of hundreds of engineers and 
operating men in a predesign survey. 


Type 45 is rated at 2% accuracy—but can readily be 
supplied and guaranteed at 1%. It is weatherproof— 
neoprene-gasket-sealed—fabricated from corrosion- 
resistant aluminum alloy. Sapphire bearings are spring 
mounted to absorb shock. Terminals are in an 
enclosed housing. 


And you get the plus benefit of circular chart record- 
ing—more information on less paper, convenient to store 
and file—less operating cost. 


It surely is your instrument. You can get all the de- 
tails—and see a sample—by calling your Westinghouse 
sales representative. Or you can write direct to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa., requesting booklet B-7212 and cat- 
alog section 43-450. J-40496 


you CAN BE SURE...1F ITS 
Westinghouse ew 










CONVENIENT— Suitable for flush or projection 
mounting on a switchboard. Styling coordinated 
to match other Westinghouse instruments. Port- 
able, too. Adjustable brackets for pole or wall 
mounting. Clocks either synchronous or 8-day 
hand-wound. Interchangeable gears for one- or 
seven-day chart speed. Three-day gears available. 





SEALED INKING SYSTEM — Unique for di- 
rect-acting electrical instruments. No inkwell. The 
ink is in a plastic sac, with a plastic tube to the 
pen. Ink supply lasts a year. No coagulation or 
evaporation. Pen is Inconel, stainless and corrosion- 
proof. Tip is platinum-iridium to assure sharp, 
continuous record. 


wat i 


EASILY SERVICED—You can change charts 
with your gloves on. Zero adjustment is accessible 
from open front cover. Built-in pen lifter saves 
fumbling, misalignment—automatically resets when 
cover is closed. Entire movement mounted on hinged 
panel. Just disconnect terminals and lift out. Re- 
corder does not have to be level to operate perfectly. 











TS CONVEYOR BELTING 
Delivering 


367 Tons of Coal per Hour... 
to insure steady power flow 


The immense new steam electric generating units at Kyger Creek and 
Clifty Creek (in the Ohio River Valley) have a capacity of 2,365,000 
kilowatts—almost all of which is for the Atomic Energy Commission 
plant on the Scioto River in Ohio. 

To satisfy the monstrous appetite of Kyger Creek, U.S. Rubber 
conveyor belts help feed 367 tons of coal into its boilers every hour, 
24 hours a day. 

“We can’t afford interruptions in production,” says a ranking plant 
official, “because maintaining power output for the atomic plant is 
vital.” So they have guarded against belt failure by selecting U. S. 
Conveyor Belts — well known for dependability by power plants 
throughout the world. 

A complete line of conveyor belting is available at the 28 “U.S.” 
District Sales Offices, at selected distributors, or write us at Rocke- 
feller Center, N. Y. 20, N. Y. In Canada, Dominion Rubber Co., Ltd. 
















. (above) 

The Number One 
conveyor belt emerging 
from the unloader 
hopper at Kyger Creek. 

is 48” wide 

U.S. Matchless® belt 
provides excellent 
troughability, extreme 
rip resistance, fine 
training and long life. 
This excellent conveyor 
system and belting 
mean considerable 
savings in manpower 
to move the coal 
supply. 


Mechanical Goods Division 


August 12, 1957 @ ELECTRICAL WORLD 





38 





























SLC 
RC 
Lightning Arrester 
Ra TOR 
Oe 


OREX . ‘ 


—"Bynadar Exploits Small Size Into Big 


Economies and Advantages 


@ As used in new Thorex station class lightning arrest- 
ers, here is a Dynagap and valve block—scarcely a 
double handful! 

Never before has so much efficiency—and so much 
technical improvement—been put into such compact 
arrester parts. 

In station class arresters, this permits three columns 
of active elements to be stacked side-by-side in a hous- 
ing only 1634 inches in diameter. This has the effect 
of shortening the arrester to only one-third the con- 
ventional height. It produces a sturdy, self-supporting, 
totally un-cluttered unit, so small you can hardly be- 
lieve it is a high-voltage lightning arrester from your 
previous experience. 

New Thorex Dynagap arresters for service from 115 
to 345 kv are almost exactly the height of an equiva- 
lent-rated switch insulator stack and slightly smaller 
in diameter. They also practically level-off with the 
height of a bushing above the flange line. 


Geo Biba. 
Striking height saving of the new Dynagap 
arrester is illustrated here, at the 230-kv 
level. The Dynagap type MPR 195 has a 
height of only 8534 inches—scarcely half 
that of the previous “‘smallest’’ design— 
only one-third that of conventional end- 
to-end assembly practice. This great phys- 


ical advantage in the new Thorex arrester 
will stimulate some entirely new thinking 46%" 


on the part of station designers, as to pos- 43 
sible arrester location in more advanta- 
geous places. The arrester can be rigidly 


base or cap mounted or flexibly suspended. 
Height of the type MPR 195 is compared 
with that of a standard NEMA switch 
insulator stack for the same voltage. 


79/85 kv 





reduced arrester height 


Ever hear of tank-mounting an arrester for 345-kv 
service right next to the apparatus bushings? Now, it 
is feasible. Protective value of such an arrangement 
would be greatly enhanced. At lower transmission 
voltages, 230 kv for example, you would be dealing 
with an arrester only 86 inches high; at 138 kv, only 
57 inches. These are within present routine tank- 
mounting dimensions—but not voltages! Radically 
reduced size of station class Dynagap arresters opens 
up tremendous opportunity for direct application to 
major apparatus—for a resulting superior grade of 
protection—for installation economies too obvious 
to belabor. 

Practically speaking, you can put a new Thorex 


Dynagap station class arrester almost anywhere an 
insulator stack can be mounted. Right on steelwork if 
necessary. In any event, all the foundation required 
is a small concrete base or simple pedestal. No auxil- 
iary bracing or support of any kind is used. This class 
of economy will generally pay for the arrester. 

A thorough discussion of all new station class Dyna- 
gap features would more than fill this book. Small size 
is only one. Unheard-of surge durability and complete 
freedom internally from contamination effects are just 
two more. The whole story adds up to a new lightning 
arrester—not the ordinary periodic design revision. 

For an entirely fresh conception of station protection, 
start nowusing the revolutionary new Thorex Dynagap. 


OHIO BRASS COMPANY « Mansfield, Ohio 


Complete series of new Thorex Station 
Type MPR Dynagap lightning arresters. 
Over-all heights and line-to-ground volt- 
age ratings are shown. It will be noted 
that most sizes have more than one rat- 
ing. This is the result of using the same 
housing, but with different ratings of in- 
ternal parts. Heights of these arresters 
compare quite closely with equivalent- 
rated NEMA switch insulator stacks 
throughout the entire voltage range. In 
no case is any form of auxiliary support 
or bracing required, and only the simplest 


form of mounting base is used. Tallest of 
the series, MPR 276, exceeds by a wide 
margin all recognized requirements for 
wind and earthquake resistance, and 
others merely increase these ample safety 
factors. 


182/195 kv 


2c 
. 


ee 
a | 14%" 
: 100%" << 


I 


258/264/276 kv 





.. » Used in Both Station and Distribution 
Classes of Thorex Dynagap Arresters 









Compact Elements Permit 
Overall Height Reduction 
To As Much As Half That of 
Comparable Equipment 










@ Small size of the Thorex Dynagap 
permits use of a revolutionary prin- 
ciple in distribution arrester design. 
Exactly the same essential elements 
used in the highest voltage station 13%" 
types are now incorporated into 
new Thorex distribution arresters. 
In the smallest and lightest pole- 
top arrester yet made are vital parts sie 
having the ruggedness and high hla J) 
Vv 


refinement to meet the exacting brome TF 
requirements of major station 
protection. 
Resulting from this unique inter- 
changeability of critical parts be- 
| tween the two extremes of service, 9 k 


the new Thorex Dynagap distribu- 
tion lightning arrester establishes ; : 
Thorex Dynagap distribution lightning arresters are made in two types, both 


a whole new order of performance with graduated line-to-ground ratings of 1 to 18 kv. One type is equipped 


| and protection. In many respects with a series air gap. The other contains a similar gap within the arrester 
it is not comparable to the ordinary housing. It also uses the force of a small explosive rivet to free the ground 
: : . lead in the event of accidental damage. While smaller and lighter than similar 

conception of arresters in the dis- 5 oe ; ; : 
, s devices, these arresters utilize the essential elements of station class equip- 
tribution class. ment to provide a new order of protection and durability. Similar models are 

Newest of the Thorex line, this available as regular components of distribution transformers. 
| 


arrester merits your careful inves- 
tigation and immediate installation. 
Its superior protective qualities and 
incomparable durability are yours 
at no price premium. 


OHIO BRASS COMPANY 
Mansfield, Ohio 


4777-H 
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eae 


STS iocioe oie Be — 
IDI MI IES II IIE 
DODD VA ie eS 


The CLR-9 terminal (shown with covers removed) 
consists of wave-guide and preamplifier, IF 
assembly, baseband drop, modulator, reflector 
control, servo, master control and tubeless 
power supplies. 











WITH 240 VOICE CHANNEL CAPACITY 


Here is high channel density and outstanding reliability of 
operation—plus individual Automatic Standby for trans- 
mitter and receiver. The new Philco CLR-9 Microwave 
System is designed for quick installation in standard relay 
racks ... and engineered with built-in metering and accessi- 
bility to all critical test points for easy field maintenance. 

Performance reliability is sharply increased by the use of 
tubeless power supplies—new semiconductor rectifiers 
replace tubes. The use of printed wiring panels increases 


@ Anew dimension in communications reliability 
. .» for continuous unattended operation. 


@ Baseband capacity for 240 channels or more. 


@® Peak performance at moderate cost—power 
supply capacity sufficient to accommodate 
both primary and standby equipment. 


@ Duplex transmission of wideband composite 
multiplex voice signals. 


@ Incorporates new low noise conversion and 
preamplifier circuitry. 


@ Integrated, fast, automatic standby selection 
included in one rack with individual back-up 
for transmitter and receiver functions. 





circuit stability—printed circuitry is keyed for easy identi- 
fication—may be quickly replaced by maintenance personnel 
(permits efficient, centralized depot maintenance). Klystrons 
in the new CLR-9 are cooled by convection . . . the use of more 
compact heat sinks eliminates the need for bulky blowers. 

The CLR-9’s 240 voice channel capability is maintained 
even in repeater operation, to provide full duplex trans- 
mission and reception in both directions. Integrally mounted 
standby equipment is included. 





Heavy-duty, tubeless power 


supplies increase reliability by Heat sinks cool the Klystrons 
employing semiconductor recti- by convection—compact CLR-9 
fiers—assures minimum main- needs no bulky blower system. 
tenance and very moderate 

Operating cost. 


Rugged printed wiring 

"panels increase circuit sta- 
' bility—easy identification 

simplifies maintenance. 


p L- LC Government & Industrial Division 
® Philadelphia 44, Pennsylvania 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 
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A KW CONTRIBUTION TO THE INDUSTRY: It has always been our policy to contribute useful information to the electric 
industry. This article contains information which may prove helpful to utilities in their future operations. The article is 
in two parts: Part 4.1 dealt with bare secondaries; Part 4.2 deals with weatherproof. Reprints available on request. 





ALUMINUM AND COPPER IN 
SECONDARY DISTRIBUTION 


BY NEIL BARR 
CHIEF ENGINEER 
ELECTRICAL CONDUCTOR DIVISION 


In rural areas—where snacing line to 
line is no problem, where joint use of 
pole does not ordinarily enter the pic- 
ture, and where there are ample clear- 
ances to rights-of-way, buildings, and 
trees—bare wire for secondaries would 
probably be a reasonable choice. How- 
ever, the major portion of secondary 
wire installed is in urban areas. 


Many people will disagree about the 
advantages and disadvantages in urban 
areas of bare secondary conductors. Be- 
low are some points that should be con- 
sidered in choosing between bare and 
weatherproof conductors for this use. 


1. Secondary systems are designed to 
have a limited voltage drop both under 
steady state conditions and flicker re- 
sulting from frequent starting of small 
motors. If bare secondaries are used, 
the first assumption to make is that the 
spacing, whether horizontal or vertical, 
will be increased, which in turn increases 
the reactive voltage drop and has an 
adverse effect on both steady state and 
flicker voltage drop. 


2. The assumption that the spacing will 
be increased is based on service reli- 
ability. Bare conductors too closely 
spaced will be subjected to danger of 
line outage due to either a strike of one 
wire against another or contact with 
some foreign object between two wires. 
It is logical to make this assumption, 
since there is a minimum requirement 
for service continuity and reliability. 


3. The ASA specification for neoprene 
type weatherproof ACSR permits a 
maximum reduction in breaking 
strength after covering of 5 per cent. 
This slight reduction in strength plus 
the added weight of covering material 
does necessitate increased sag in a given 
span. Since span lengths usually are de- 
pendent upon the width of home lots, 
which control pole locations for conven- 
ient service take-offs, it is seldom neces- 
sary to use the maximum span possi- 
bilities of a given conductor. 

4. If bare conductor is used rather than 
W.P. covered conductor, there is a pos- 
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sibility of longer spans for a given max- 
imum tension, pole size, and ground 
clearance, but very rarely in distribu- 
tion is this the governing condition for 





to include the relative merits or demer- 
its of coverings. Suffice it to say that 
either polyethylene or neoprene cover- 
ings strip more cleanly and easily from 


MAXIMUM SPAN —FEET 
HEAVY LOADING DISTRICT 
MAXIMUM STRESS LIMITED TO 50% OF THE BREAKING STRENGTH 


Maximum Permissible Sag 


#6 AWG Copper 





Size and Type Conductor 


#4-6/1ACSR 2#2AWG Copper +1/0-6/1 ACSR 


TABLE I 


pole locations since they must be lo- 
cated for convenient service take-offs. 

Part of the increased material cost of 
W.P. conductor over the cost of bare 
conductor may be offset by the reduc- 
tion (but not elimination) of tree trim- 
ming cost to insure service continuity or 
reliability mentioned under (2) above. 

Although dielectric properties are not 
ordinarily evaluated when W.P. conduc- 
tor is considered, there is little doubt 
that the coverings in use today elimi- 
nate a great many service interruptions 
due to either tree limb contacts or mo- 
mentary strikes. 


Aluminum Weatherproof vs. 
Copper Weatherproof 


From the discussion in Engineering 
Memo 4.1, previously issued, it may be 
concluded that weatherproof conductors 
are more reliable, conform with the re- 
quirements of many city or village or- 
dinances, are electrically a compromise 
between spacing of bare conductor and 
cable construction when considering 
voltage drop, and probably should be 
established as the base construction 
when considering the relative econom- 
ics of bare, weatherproof, or cabled 
secondaries. 

It is not intended here to expand the 
discussion of weatherproof conductor 


aluminum stranded conductor than type 
URC triple braid weatherproof. Either 
of these homogeneous coverings on cop- 
per is more costly than TBWP, and 
therefore, the discussion will be limited 
to either polyethylene or neoprene cov- 
ered aluminum as compared to TBWP 
copper, 

It has already been established that 
from the standpoint of fusing current, 
aluminum is an acceptable alternate for 
copper conductor. For this reason, there 
is no need for greater separation be- 
tween aluminum wires as compared to 
copper. 


The second consideration is span 
length. Since in the heavy loading dis- 
trict smaller sizes of all aluminum do 
not have the proper strength to satisfy 
sag requirements, we will only compare 
ACSR and copper. 


From Table I it is again evident that 
if ACSR is used, span lengths can be 
longer than that permissible with cop- 
per. Neoprene has been chosen since 
it is heavier than polyethylene and will 
result in shorter spans. By the same 
token, since the sag information pre- 
sented above shows that longer spans 
are permissible for ACSR, it is not likely 
that they will be used. Span lengths or- 
dinarily are dependent upon poles lo- 
cated for service drops. 
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ESTIMATING COST—PER 1000 FT. OF CONDUCTOR* 


Neo. 
4-6/ 


Cost per 1000 ft. . 

Cost of copper dead end 
Cost of ACSR dead end (loop) 
Electrical taps (4/pole) . 


TOTAL COST/1000 ft. $73.47 
Per cent conductor savings — 
Per cent material savings . — 


$60.57 
5.22 


$62.46 
28.2% 
15.0% 





$59.00 $146.15 
— 8.32 
8.70 


$102.79 $82.10 
- 32.7% 
= 20.1% 

* Based on 150 ft. spans 


TABLE II 


In Table I, one may note that in all 
cases, ACSR is a satisfactory alternate 
for copper; strength is superior to hard 
drawn copper; resistance, which is the 
basis for comparison, is approximately 
the same as copper; the weight without 
ice and wind is less, and with ice and 
wind is approximately equal due to the 
greater weight of ice on the larger di- 
ameter conductor. 


Economics of 
ACSR vs. Copper 


Prices in effect { a % - 


If we consider again that the cost may 
be broken into fixed and operating costs, 
we will only have to deal with the fixed 
costs, since the operating cost of equiva- 
lent size conductors will be approxi- 
mately the same. The fixed costs will be 
considered to be mainly first cost. 

The comparison in Table II is on the 
conservative side, since it is assumed 
that even on #2 copper, a wrapped 
dead end will be used while ACSR will 
require loop-type dead end clamps. 
This is evident when it is noted that al- 
though there is appreciable conductor 
savings, the % material savings is re- 
duced by using both mechanical dead 
ends and aluminum electrical taps. 


It has been assumed that cost of poles, 
crossarms, racks, insulators, tie wire and 
anchors will cost the same regardless 
whether aluminum or copper is used. 


Conclusions: 
Aluminum (ACSR) can be used eco- 


nomically in secondary distribution as 
a replacement for copper since: 


1. There is no reason to either increase 
conductor spacing or decrease pole sep- 
aration. 


2. The physical characteristics of 
ACSR, enabling it to withstand ice and 
wind loading, are superior to equivalent 
copper characteristics. 


3. The electrical operating and main- 
tenance charges for ACSR should be no 
more than for copper. 

4. Considering first cost only, there is 
an appreciable saving with ACSR con- 
ductor as shown above. 


5. The total material savings may 
shrink to approximately 5% for #6 cop- 
per equivalent, but also may be as high 
as 15%. This figure is conservative, since 
only copper conductor and taps were 


considered. Mechanical dead ends were 
considered for aluminum. 


General 


The comparisons of copper and alumi- 
num conductor made in Engineering 
Memos 4.1 and 4.2 on both bare and 
weatherproof were only on secondaries. 
Similar savings would be reflected in 
the primary and, in fact, might show a 
large saving in favor of aluminum, since 
fewer taps would be considered. Cer- 
tainly, if aluminum is “proved in” for 
secondaries, it will also be more eco- 
nomical for primaries. 


During the electric power industry’s 
rapid expansion, Kaiser Aluminum has 
concentrated intensively on utility prob- 
lems—with special emphasis on cov- 
ered wire. 

Today, Kaiser Aluminum is the na- 
tion’s fastest growing producer of alu- 
minum wire and cable, making available 
the latest helpful information on mod- 
ern products and practices. 

A KW representative or a KW dis- 
tributor will be glad to give you im- 
mediate attention. Call your Kaiser 
Aluminum sales office. Kaiser Alumi- 
num & Chemical Sales, Inc., Executive 
Office, Kaiser Bldg., Oakland 12, Calif.; 
General Sales Office, Palmolive Bldg., 
Chicago 11, Illinois. 


PHYSICAL CHARACTERISTICS OF WEATHERPROOF CONDUCTOR 


#6 HD 
Copper 


SOLID CONDUCTOR 
Outside diam. (in.) 


Min. HD copper 
Strength (lbs.) . 

D-C resistance, 
ohms/1000 ft. (20°C) 

Weight, Ibs./1000 ft. 


STRANDED CONDUCTOR 

Outside diam. (in.) 

Strength (Ibs.) . 

D-C resistance, 
ohms/1000 ft. (20°C) 

A-C resistance, 
ohms/1000 ft. (50°C) . 0.487 

Wt., Ibs./1000’,bare  . . 94 
Bare + 4%” ice + 
4 lbs. wind + K 1074 

Wind load on conductor 
Ibs./1000 ft. 

Approx. current capacity 
wind 2ft./sec.. . . . 125 


0.344 
1740 


448 


#4-6/1 


0.4137 


#440 #2-6/1 F200 «6#1/0-6/1 


0.329 
1870 


0.2584 
164 


0.357 
1840 


0.523 
4070 
0.2636 0.1635 


0.285 0.212 
170 224 


1164 1347 
463 518 
155 215 
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— makes untanking easy . . . assures 
good workmanship. 

In this construction, transformer and 
tap-changing mechanism are mounted 
to cover. All connections are made while 
unit is accessible, before it is tanked. 
Continuous leads from transformer coils 
to dial switch add reliability by elimi- 
nating 78 electrical connections. 


These are only a few of the many outstanding features that account for 
the remarkable record of A-C 3-phase regulators. For complete specifi- 
cations, call your nearby A-C office or write Allis-Chalmers, Power 


Many gears and cams are eliminated to 
reduce moving parts to a minimum. Sim- 
ple, condenser-type motor has no com- 
mutator, slip rings, brushes or centrifugal 
switch. Driving motor and moving parts 
never require lubrication or adjustment 
because they are completely immersed in 
oil. Taps changed with fast snap action 
— without shock — without brakes or 


sealing-in switches. 


Equipment Division, Milwaukee i, Wisconsin. 





ALLIS-CHALMERS 


LaAarkable 


3-phase regulators 


Sturdy double-contact construction with 
backing springs assures high contact pres- 
sure. This arrangement prolongs life of 
contacts by minimizing blowback from 
severe short circuits . . . reducing contact 
bounce . . . cutting arcing time. Large con- 
tacts, which increase thermal capacity, are 
made of sintered RS-1045 for high resist- 
ance to pitting and burning. 


“feather-touch” 
control 


Fully automatic control, with sensitive 
response to voltage deviation, keeps 
voltage within band settings. Simple 
design makes all parts accessible for 
easy inspection and adjustment. Elec- 
trically interlocked motor switches per- 
mit only one circuit to close at a time. 
Stabilizing coil incorporated into sole- 
noid of voltage-regulating relay. 


ALLIS-CHALMERS 
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you can count on quality performance 


The stamp of quality which iden- 
tifies the plants Ebasco designs 
and builds is also found in the 
insurance services Ebasco offers. 
These independent insurance 
services are devoted exclusively 
to your interests and place at 
your disposal an experienced 
staff of consultants who make 
insurance their full-time work. 
In addition, these specialists 
use the technical and consulting 
personnel of other Ebasco de- 
partments when necessary. 


Many companies keep up-to-date 
on constantly changing insur- 
ance problems by calling in Ebas- 
co for periodic surveys. It helps 
them get the most insurance pro- 
tection at lowest costs. 


For information about these ser- 
vices, send for our brochure, 
“How To Get The Most Out of 
Your Business Insurance Pro- 
gram,” Ebasco Services Incorpo- 
rated, Dept. M, Two Rector 
Street, New York 6, New York. 


Other Ebasco services include: FINANCIAL AND BUSINESS STUDIES * INDUSTRIAL RELATIONS 

PENSIONS AND SAFETY * PURCHASING, INSPECTION AND EXPEDITING * RATES AND PRICING 

RESEARCH * SALES AND PUBLIC RELATIONS * SPACE PLANNING * SYSTEMS, METHODS AND 
BUDGETS * TAX * VALUATION AND APPRAISAL * WASHINGTON OFFICE 
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Challenging career opportunities now avail- 
able for qualified engineers. For further in- 
formation, write to our Personnel Director. 


cS 


a 


NEW YORK - CHICAGO 
DALLAS - PORTLAND, ORE. 
SAN FRANCISCO - WASHINGTON, D.C. 
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NEW K-BAN PENTA POLE BANDAGE 


CUTS COST OF GROUND-LINE 
PROTECTION 


Clean, easily applied K-BAN provides Penta 
protection ... always ready for quick application wherever needed 


ELECTRICAL WORLD 


New K-BAN is a pole-saving ground- 
line bandage designed for easy, fast, 
clean application. It is completely 
sealed, ready for instant use. 

Inside the tough plastic-coated kraft 
paper backing is POL-NU, a grease- 
type protective compound containing 
10% PENTAchlorophenol. Water sol- 
uble, highly toxic sodium fluoride is 
also incorporated in K-BAN as an 
added feature. When wrapped around 
the pole at the ground-line, K-BAN 


provides a reservoir of preservatives 
which work into the wood to prevent 
decay and termite attack in this vul- 
nerable area. 

K-BAN bandages are low in cost 
and far more economical to use than 
conventional methods of ground-line 
preservative treatment. They give 
many years of extra pole life, cutting 
maintenance and replacement costs. 
Send coupon below for price list and 
additional information. 


PROTECT OLD POLES, 
CHANGE-OUTS AND DAMAGED POLES WITH K-BAN 


Make K-BAN Bandages standard equipment with all line crews 


K-BAN—Trademark of Forestry Enterprises, Inc., St. Paul, Minn. Patents pending. 
POL-NU—Registered trademark of Chapman Chemical Company, Memphis, Tenn. 


1957 


Mail for K-BAN prices and data 


P. O. Box 138, Memphis 1, Tenn. 


Please send prices and additional informa- 
tion on K-BAN to: 


t 

i 

1 

Chapman Chemical Company : 
1 

1 
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entirely 







type of 
hot-line clamp 


WEAVER 


PS (PRESSURE SENSITIVE) CLAMPS 


° 

*§ MCA Coated 
The design is based on a proven 
engineering principle—never before used 
in hot-line clamps. This principle promises 
to eliminate loose connections. The clamps 
stay tight without springs or lock washers! 
The NI-CAD coating prevents oxidation 
troubles on bi-metal connections ...no 
inserts or pads are needed! 


High-strength heat treated aluminum body. 
Exceptionally long wire bearing surface 


on both main line and tap connections. Fully 
SAMPLES ARE AVAILABLE FOR lubricated with corrosion-resistant lubricant. 


— A . 
TESTING—WRITE TODAY samenited 0S cams ueiabls He 


Al to Al. 
*K You stock one type clamp (2 sizes) instead 


of four or five. 
extremely heavy coating of cadmium and other corrosion resistant elements. 


CE 1-8100 
2110 HOWARD ST. 
ST. LOUIS 6, MO. 
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ar reg gt that progress means not only 
a monumental changes, but small improvements 
that can make a big difference in the daily operation 


of a utility. 


For example: look at the self-locking rubber insulator 
cap above! Small—but did you ever try to tape a con- 
nector while hanging from a safety belt? It’s time- 
consuming and none too safe to say the least. 


+ But. slap this TOBE insulator* over the connector, pull 
it together: presto you have a safe, enduring shield, 


ELECTRICAL WORLD e@ August 12, 1957 


* Stainless steel case at no extra cost; 
@ Individual control of every capacitor during every 
step of assembly and impregnation; 
e Discharge resistors across each series group; 
e Thanks to Tope’s advanced s, losses are 
consistently lower than 5 You get 
Investigate ToRe capacitors today. iesias in all 
standard ratings: in single units, racks, pole assem- 
blies ready for field installation and energization. 


Write to Tobe Deutschmann, Norwood, Mass. or phone - 
Norwood 7-2620 collect for further information today. 


TEMPALL CAPACITORS 





G. M. Ruoff, right, President of Porcelain Products, Inc., congratulates George Dove of the Baltimore & Ohio Railroad 
Company upon the linking of Parkersburg with nationwide “Piggy-Back” service. 


NOW...‘‘Piggy-Back’’ 
Truck Shipments ‘'o Your Door 


STORE-DOOR RAIL FREIGHT DELIVERY — Another Porcelain Products “Plus Service’’ — Another 


valuable time saver added to our 21 regional warehouse stocks. All a part of our plan to give you WHAT 
YOU WANT, WHEN YOU WANT IT. 


NOW .. . Transmission-Distribution Insulators via “Piggy - Back”. 


The trailers shown above were loaded in Parkersburg, W. Va. at 10:30 A.M. and backed into customer's 
docks in St. Louis, Mo. at 1:30 the next afternoon. 


ORDER NOW! . . . take full advantage of Porcelain Products’ many “Plus Services”. 
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SANGAMO V2JS VOLTMETER-WATTHOUR METERS 


provide continuous voltage information on your feeders 


TTHOUR METER 
COMBINATION 


Price %4999 





Here is the simplest, most economical way to obtain continuous 
voltage data on your feeders. 


The Sangamo V2JS combination thermal voltmeter and watthour meter 
fits into the regular watthour meter socket. When plugged in at the 
nearest and the most distant connection on a feeder and at an inter- 
mediate point, these meters will provide for a continuous voltage 
survey without any additional installation cost. 


The V2JS provides the KWH reading for billing as well as a record 
of minimum and maximum volts. Whenever the watthour meter is 
read, voltage findings are reported to the Engineering Department. 
The V2JS can also be used to check voltage complaints from in- 
dividual customers, or to indicate transformer adequacy. 


Write for detailed information on the V2JS and other Sangamo aids 
to system betterment. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


RT& EE Speeds 
Voltage Changeover for 


California Electric 
Power Company 


Mr. W.B. Loper, C.E.P. 
bel Meal te 
inspecting RT & E 
Units at Woodcrest 
Arti te 

ITT sedi 

Riverside, 

California, 

near March Air 

Force Base 


California Electric Power Company faced the problem of making a rapid cutover 
. » in areas served from distribution circuits of 2400, 4160, and 4800 volts 
delta and wye . . . to 12,000 volts. 


Mr, W. B. Loper, Chief Engineer of California Electric Power, found after careful 
study that these cutovers could be made faster and more economically if special 


: 100 KVA transformers were available. 
#MPULSE “FESTED 
. The problem was presented to the R T & E Engineering Department, where swift 
and careful attention to the problem resulted in a specially designed trans- 
R T & E CORPORATION former capable of transforming all three voltages to the 12 KV level. 
Waukesha, Wisconsin These special units were manufactured and delivered in record time to meet 


an emergency condition, saving the utility time and money. Electrical charac- 
Equipment to help teristics proved to be excellent, and cutovers were made on schedule. 


pr ovide power This type of special service is another reason why RT & E Transformers are being 
for America specified by more and more utilities the nation over. 
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NEW YORK CITY—In this photograph 
made during construction of the Hud- 
son Avenue Switching Station of the 
Consolidated Edison Company of 
New York, Inc., may be seen some of 
the 138/161 kv—1200 amperes Type 
RDC Double Side-Break Switches de. 
signed and engineered by Southern 
States to meet a number of operat- 
ing conditions, including minimum 
radio interference. 


TYPE RDC Available in voltage rat- The newest member of Southern States’ complete line of air 
ings of 34.5 kv and above; in con- 


tinvous current ratings of 600, 1200 break switches was chosen by Consolidated Edison for its 
and 2000 amperes. recently completed Hudson Avenue Switching Station. 
The Type RDC has an RIV of less than 500 microvolts, a 


primary requirement for this station located in Brooklyn, 


New York. 
There are many other advantages of this double side-break 
switch, including: 


@ High momentary current rating 

@ Streamlined, corona-suppressing contours 

@® Minimum number of current interchange points 
@ Shuntless design 

@ Wide angle blade rotation 

@ AMPLITACT® silver-to-copper contacts 

@ Shielded mechanisms—complete icing protection 
@ Greaseless, non-corroding ball bearings 

@ Switch blade is one continuous member 


Your Southern States representative will be glad to give 
you more information about this new switch. 


SOUTHERN STATES 


EQUIPMENT CORP. 


® HAMPTON, GEORGIA 
IN CANADA: Dominion Cutout Co., Ltd., Toronto 
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THE LARGEST . 
IMPULSE GENERATOR IN EUROPE 


ollinwood, 
v impulse testing large power 
Ferranti High Voltage Impulse Generators 
err 
are used throughout the world. 





OVER 5,000,000 kVA 
per annum : 
of TRANSFORMER CAPACITY 


The Ferranti transformer Few at 
Hollinwood, Lancashire, ind, 
covering an area of over 300,000 sq. 
ft. has a manufacturing capacity per 
annum of over 5,000,000 kVA of 
Large Power Transformers, Dis- 
tribution Transformers, Voltage 
ulators, High Voltage A.C. and 
D.C. Impulse Testing Plant and 
sed Equ Contracts 


Eq . 
include the supply of transformers 
for the Garrison Dam _ and 
McNary Dam Projects in the 
U.S.A. and the Alcan Project 
in Canada, 


4 ra 
4 
rE RRAN LTD Head Office and Plant: HOLLINWOOD - LANCASHIRE - ENGLAND 


OFFICES AND PLANTS 


NEW YORK: Ferranti Electric Inc., 30 Rockefeller Plaza, N Y. 20 MANCHESTER, ENGLAND : Ferranti Ltd., Moston, Manchester 10 
TORONTO: Ferranti Electric Ltd., Mount Dennis, Toronto 15, Ontario EDINBURGH, SCOTLAND : Ferranti Ltd., Ferry Road, Edinburgh $ 
FT 176/2 





August 12, 1957 @ ELECTRICAL WORLD 





Earth-Master digs holes hydraulically ...up to 9’ 4” 

in depth. It will dig at various angles in most types 

of soil. The hydraulically-powered auger, traveling up 

g and down on a twin-column support frame, is guided 

at all times — digs holes that are always straight, always clean. 


The auger is raised and lowered by a reversible hydraulic motor; 
rotated in either direction by a separate hydraulic motor. Power is 
derived from a hydraulic pump driven by the truck engine. 


There’s plenty of ‘‘down pressure”’ for digging in hard soil... supplied 
by the drive motor and the downward thrust which can be applied to 
the support frame with the hydraulic derrick. 


Digger controls are located beside derrick controls in right rear body 
compartment... giving operator full view of all digger and derrick 
movement. An automatic, self-resetting relief valve protects the digger 
and hydraulic system against overload. 


Earth-Master is ideal for use with the Powers-American Pole-Master 
Series PM-2 Hydraulic Derrick. It can be installed on derricks now in 
use, or factory-mounted in conjunction with a Pole-Master Derrick on a 
Powers-American Line Body that fits your job needs. Standard augers 
up to 20” in diameter can be furnished. Digger can be supplied with 
special Pengo Heads for digging where soil condition retards auger. 


Price information and descriptive literature will be sent upon request. 


@ Ready for use 
at the flick of 


@ Digs holes th 
Straight . . 


in seconds... s 
a control © Stows in cra 


jat are always 
: . always clean 
© “Down pressure” to 


+++ Or digging frozen soi) © “4n be 

4 , soll used for 
or “hard pan epasite side of 

@ Easily remoy , 


ed and trans. 
ferred to another vhide 


digging on 
fences 


Support frame 
can be turned to 
various angles... 
extended to fit 
operating con- 
ditions. 








ISOLATED PHASE BUS 


cS 





Typical assembly with sliding section open. Two-way sliding section provides easy access to con- 
nectors—simplifies inspection and maintenance—effects savings in installation and operation. 


SO MUCH MORE FOR THE SAME MONEY 


All isolated phase bus meets industry standards; performs 
satisfactorily at rated current, voltage and temperature rise, 
with standard impulse levels; sells at competitive prices. But 
when selecting isolated phase bus for generator or any other 
applications, it is necessary to consider cost, p/us installation 
and operating advantages. Here are some of the superior 
inherent advantages of I-T-E Isolated Phase Bus design that 
are not covered by industry specifications, yet effect substantial 
savings in installation and operation: 


Most Simple and Efficient Design thermally, electrically and 
mechanically. 


Fewest and Most Durable Gaskets, meaning direct savings in instal- 
lation time and maintenance. 
Greatest Installation Flexibility. 
Tightest Bus ever designed. Dust and water leakage are eliminated. 


Lightweight. Save in installation time and labor. Also in building 
steel with supports and hardware. 


Sliding Covers. Strategically located to insure stable mounting 
base for standard length and facilitate joint makeup and inspec- 
tion when necessary. 


Expert Engineering. Backed by more than 20 years’ experience in 
the design and manufacture of isolated phase bus, insures quick, 
reliable engineering and excellent delivery. 


Self-Cooled or Forced Air Cooled in ratings up to 14,000 amperes 
continuous. 


I-T-E CIRCUIT BREAKER COMPANY - Switchgear Division 
IN CANADA: EASTERN POWER DEVICES LTD. 


Let us tell you more about I-T-E Isolated Phase Bus and its 
installation and operating advantages. Write for Bulletins 
10004-A and 10004-B. I-T-E Circuit Breaker Company, 19th 
and Hamilton Sts., Philadelphia 30, Pa. 





Typical assembly with sliding section closed. Closure requires only 
two 1-piece round lifetime gaskets —easy to place and remove. 
Simple, powerful V-clamp couplings distribute clamping pressure 
uniformly around ring. 
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COPPER MOLTEN-WELDED TO STEEL 


GUY STRAND 





ate NEW LOW PRICES ff 


These prices mean new economy for you, because 

they make the annual cost of Copperweld* Guy Strand 
even less than before—and it always has cost less 

per year of service than ordinary strand. 


Copperweld Type M Guy Strand is easy to handle. 

It is flexible and pliable—can be readily bent, served, 

moused or clamped. The heavy copper sheath of each wire, 
inseparably molten-welded to the alloy steel core by the exclusive 
Copperweld process, will not crack, flake or peel. 

Seven strengths are available: 3-wire strand in strengths 

of 2.2M oe 4M; 7-wire strand in strengths of 6M, 8M, 

10M, 12.5M and 16M. Start now to save more by using 


Copperweld Type M Guy Strand. Our field engineers 
will oe glad to tell you slid it. 


*Trade Mark 
COPPERWELD STEEL COMPANY wire AND CABLE DIVISION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 





—AND REMEMBER, 
THE MOLTEN-WELD 


MEANS 
proved dypendibilly and tag - 
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The year World War II ended, The Fisher- 
Pierce Company began work with utility en- 
gineers to develop photoelectric controls. Auto- 
matic, dependable switching of street lighting 
circuits when illumination was needed, regardless 
of time of day, season or weather, was the funda- 
mental idea. The Series 61300 was the first of five 
different, major groups of F-P controls that have 
followed. 

The experience has proved valuable to Fisher- 


” 
. 





Pierce and customers alike. Backed by an organ- 
ization of more than 650 people, F-P today offers 
photoelectric lighting controls for all purposes 
... extensive sales and engineering services .. . 
research, development and production facilities 
to solve specific photoelectric/electronic equip- 
ment problems you may have. Your inquiry about 
F-P products, who uses them, and how you may 
use our development facilities for your own elec- 
tronic equipment requirements, is welcomed. 


THE FISHER-PIERCE CO., INC. 


82 PEARL STREET, BOSTON 85, MASSACHUSETTS 
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Wagner Form W Pole-Type Transformers 


designed for modern distribution systems 


HIGH VOLTAGE 
BUSHINGS 


Cover mounted bushings on 

transformers above 5000 
volts are mounted on raised bosses to provide a perfect gasket 
seat—water drains off quickly. 


SHUR SEAL 
COVER CLAMP 


The spring action of the tank lip and Shur Seal clamping ring 
keeps gasket under uniform pressure to seal transformer air- 
tight. Cover is easily removed—only one bolt to loosen. 


DOUBLE LOCKED 
LOW VOLTAGE 
BUSHINGS 


Porcelain is key-locked to tank wall, terminal is key-locked in 
porcelain to prevent turning when connections are made. No 
loose connections—no internal short circuits. 


SAFETY H.V. SIDEWALL BUSHINGS 


Sidewall high voltage bushings on transformers below 5000 
volts are also double locked. Chuck type terminal with insu- 
lated hand knob permits safe, easy connections without the 
use of tools, 


Only Wadner offers all these important features...PLUS 


lcs DOMED COVER ! = TANK DURABLE FINISH 
Suitable for use with either Provided with big enough | Light, strong, seam welded All tank surfaces are sand- 
copper or aluminum con- hand hole to get to the tap 4 sheet steel tanks have 4 blasted and given three coats 
ductor. | changer easily. | recessed tank bottoms. | of individually baked-on paint. 


ELECTRIC MOTORS + TRANSFORMERS ¢ INDUSTRIAL BRAK 
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customer 
billing 
problems 


DATA 


PROCESSING 





@ DATA PROCESSING 


@ ELECTRIC TYPEWRITERS 


@ MILITARY PRODUCTS 
@ TIME EQUIPMENT 
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To insure customer satisfaction while saving time and 
money in these times of accelerated growth, public utili- 
ties companies are turning to IBM’s Service Record and 
Meter Order procedures. 


Key to these procedures is a master card, containing a 
record of every service, along with all basic data. From 
this card, a meter order is easily and quickly prepared for 
all changes when needed. This means you get your im- 
portant basic data duplicated and printed automatically, 
with an absolute minimum of clerical effort. Now, you 
cut out time-consuming manual work and get absolute 
billing accuracy. You save time and costs while getting 
ready for new growth. 


Learn for yourself how the proven performance of IBM’s 
proven procedures—for punched card or electronic sys- 
tems—can help cure your customer billing problems. For 
full details, write to: PUBLIC UTILITIES DEPARTMENT 
A57-a, International Business Machines Corporation, 
590 Madison Avenue, New York 22, New York. 


August 12, 1957 @ ELECTRICAL WORLD 








A TROUBLE-FREE DISTRIBUTION LINE 


AT LOWEST COST 





You can eliminate the cost of cross-arms, 
braces, brackets and other hardware—and probably 
build the best-performing distribution line on your 
system—by using new Lapp Distribution Post insu- 
lators. You just mount ‘em horizontally, bolted 
directly to the pole. 

This practice has the precedent of companies that 
have built such lines with regular Lapp Line Posts 
—and report them as “completely trouble-free.” 

The two Distribution Post units, for duty at volt- 
ages up to 25 Kv, both develop 1500 Ibs. cantilever 
strength at insulator top. Constructed as a solid one- 
piece porcelain, they are completely crack-proof and 
puncture-proof. With Lapp Fog-Type corrugations, 
they present an exposed uniform leakage path— 
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| 
| 


most efficient for use in contaminated atmosphere. 
Radio-free by design, and greatly more rugged than 
any other type of distribution insulator against 
flashover, stones and bullets. Separable stud bolts 
provide for their use with studs of any length. 

For application in dirt condition areas, horizontal 
mounting adds the extra advantage of better clean- 
ing in wind and rain. 

Write for complete description and specifications. 
Lapp Insulator Co., Inc., Le Roy, N. Y. 








ee rm 
LAPP 
DISTRIBUTION 
a | POSTS | 





PREFORMED ARMOR-GRIP SUSPENSION UNITS provide a 
‘ 


Pretty Sott Life fora 
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Magnetic Components for 
transmitters, radar equipment, 
induction heating, 
precipitation and other 
special applications. 
Complete power supplies, 
rectifier transformers, filter 
reactors, filament 
transformers, modulation 
transformers and reactors. 
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EDITORIALS 





Prepare for Underground Residential Service 


Underground distribution has proved its merit in 
recent residential developments. And with its emer- 
gence, American utility engineers have gained a new 
tool to aid their drive toward more reliable and in- 
conspicuous service for tomorrow’s residential loads. 

Shunned for years as too costly compared with 
the “standard” open wire, residential underground 
systems have until recently consisted almost exclu- 
sively of a scattered few trial installations dating 
back nearly two decades. But public desire for 
underground service has persisted. Every major 
hurricane and sleet storm has stirred up a clamor 
for underground which has been shocked into silence 
by estimates of customer cost. 

But this silence has been an uneasy one. Distribu- 
tion engineers, convinced of the ultimate need for 
residential underground, have brought costs down 
materially. Throwing aside the time-honored prac- 


tice of placing cable in ducts, they trenched it di- 
rectly into the earth. They substituted prefabricated 
enclosures for transformer vaults and manholes. 
These and many other economies helped them to 
pare down the cost differential. Still residential 
underground seemed unfeasible. 

Suddenly the turn came. Spurred by real estate 
developers’ quest for beauty un-marred by pole 
lines, and their sharing of the cost, a growing number 
of progressive utilities have cooperated with build- 
ing contractors in placing distribution underground. 
Others plan to do so for projected developments. 

Pressure for underground distribution will be 
greater in tomorrow’s developments. Preparing plans 
and policies for it today will enable utilities to 
participate in the use of underground systems to 
provide the neat and reliable service needed for 
tomorrow’s residential developments. 


Trace-Elements in Ash May Be Valuable 


Ashes from burned coal may well have properties 
to help the growth of crops and vegetation generally. 
After all, coal is the carbonized vegetation of geol- 
ogic ages and should therefore contain now the min- 
erals that were in the vegetation when it was fos- 
silized. 

This looks like a promising field of exploration 
by utilities. There is a possibility that large quanti- 
ties of plant ash could be sold as a vitalizer of fer- 
tilizers. Union Electric is reporting somewhat favor- 
able results from feeding soy beans with precipitated 


ash in dry or slurry form. Too much ash however, 
tended to stunt the growth of plant life. This is hardly 
strange because the ground may be caked by the 
cementation properties that make (some) ash a good 
admix for cement. 

What is the rare earth content in the 60 million 
or so tons of ash produced each year? Can they be 
extracted profitably from the tonnage of crude ash? 
The U. S. Department of Agriculture and the Public 
Health Service might well be interested enough to 
lend a hand in a study of these questions. 


Let's Humanize Our Industry Meetings 





Too many of our industry meetings these days are 
cut and dried. They lack the human touch that is 
so important to the free communication of new ideas. 

This fact was driven home for us at a recent ses- 
sion in Pennsylvania where, following adjournment, 
the audience swarmed over the chairman to thank 
him for a profitable day. 

What made this conference different? To be sure 
some speakers read their papers in the usual deadly 
professional manner. But others actually spoke. In 
doing so they breathed life into the meeting and won 
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the audience’s rapt attention to the speakers’ words. 

But also those who spoke . . . spoke out. They 
talked and acted as though they were among friends 
who would understand and allow for any human 
failings or slips that might occur. They didn’t hedge 
and they didn’t try to tone down their statements. 
And this seemed to stimulate discussion afterwards— 
something that often has been lacking in meetings of 
recent years. 

This meeting was a diamond among zircons. The 
industry needs more meetings like it. 
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TIE-LINE OVERLOAD was being recorded that hot June 17 by 50 Mw. Flow of power from Niagara-Mohawk is checked 


when Con Edison got word to cut its interchange demand 


by J. A. Dourigan, Con Ed's chief system operator 


How Con Edison Drops Load 


Working on an informal plan not enforced by ‘the law,’ utility 


first calls for more interchange power, then cuts voltage, 


phones customers, drops radials 


Friday had been a typically hot, 
muggy day in New York. The 
weatherman was predicting more of 
the same for the June 15-16 week- 
end. But Con Ed wasn’t worried. 
Knowing hot weather would grip the 
city sooner or later, it had accel- 
erated its maintenance schedule. 
Only 145 Mw were out for mainte- 
nance or in summer storage—a re- 
markably low figure for a 3,696-Mw 
system. Con Ed was ready for New 
York’s 850-Mw air conditioner 
load. 

As is his custom, the system oper- 
ator phoned neighboring utilities to 
arrange a 250-Mw inflow for the 
following Monday—one of the rare 
days in Con Ed’s history when it 
would have to drop load. 

Weekend weather fulfilled the 
weatherman’s promises. But toward 
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the end of the six-day heat buildup, 
the company was plagued by a 
group of minor troubles which indi- 
vidually would not have amounted 
to much. But in combination at this 
particular time, they added up to a 
crisis. 

A boiler tube blew. A part let go 
on a coal grinder. A tap changer 
broke. And an I.D. fan bearing 
failed. Two of these failures, esti- 
mated at 200 Mw, occurred in the 
early hours of Monday morning. 
These last failures brought the total- 
unavailable-capacity up to 550 Mw. 

Following the early morning fail- 
ures, the system operator called for 
as much extra power through inter- 
connections as he could get. This 
amounted to 45 Mw—bringing total 
inflow to 295 Mw. 

By 7 A.M., the system operator 
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estimated Con Ed’s maximum one- 
hour capacity at 3,131 Mw, and 
predicted a one-hour peak of 3,430 
Mw. (It actually hit 3,236 Mw be- 
tween 3 and 4 P.M. with all load- 
easing measures in effect.) 

By 8:30 A.M., the company was 
pulling heavily on the Niagara 
Mohawk Power Corp tie-line. It 
was evident that load would have to 
be reduced to keep the tie load 
within scheduled values. 

Con Ed’s sales department, mean- 
while, had gone into swift action 
and—in combination with a 5% 
to 6% reduction in distribution 
voltage in areas where adjustments 
could be made at attended stations 
—helped check the fast-climbing 
load. 

Unlike many utilities, Con Ed 
faces a complex, sprawling city 
which simultaneously is residential 
and industrial, residential and com- 
mercial, commercial and industrial, 
and—in some cases—merely resi- 
dential. 

To cope with this heterogeneous 
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mixture of load types, Con Ed long 
ago divided the city into “business 
districts.” It stationed a “business 
representative” in each district to 
preside over the electrical needs and 
problems of its citizens as would an 
“electrical mayor.” 

These business representatives, 
upon receiving word from the main 
Office, began telephoning the chief 
engineers or heads of the business 
departments of the big electrical 
customers in their districts. 

The representatives asked their 
customers to cut power consump- 
tion to the minimum. In response, 
air conditioners, lights, some eleva- 
tors, and some big industrial ma- 
chines began dropping off the lines. 
The rate of load growth slowed 
down, but it still was climbing too 
fast. Generators on cold standby, 


meanwhile, were being stoked up’ 


for service. 

Con Ed’s business representatives 
made no threat of enforcing load 
reduction among customers they 
called, nor were municipal author- 
ities involved. The representatives 
put their request to their contacts 
as they would ask favors of friends. 
Customers cooperated wholeheart- 
edly. Despite this, the load con- 
tinued upward. 

Further north as the morning 
wore on, relays began to flutter on 
lines carrying power to Niagara 
Mohawk from Ontario Hydro. At 
10:47 A.M., Ontario notified 
Niagara Mohawk that the ties were 
overloaded. This meant Niagara 
Mohawk had to cut 50 Mw being 
sent to Con Ed. 

The message was relayed to Con 
Ed. Tripping off substations then 
appeared to be the only way to 
shave the approaching peak. 


24 Fringe Spots to Drop 


Most of Con Ed’s distribution 
system is on a network basis. But 
on the fringes, there are about two 
dozen spots where the company can 
drop radial sections. 

Contemplating the situation quite 
calmly, the system operator decided 
where to cut off customers—basing 
his decision, of course, on where it 
would hurt Con Ed and the cus- 
tomers the least. 

He dropped four radial sections 
—two in the Bronx, and two in 
Brooklyn. This reduced load on the 
tie line by 40 Mw. When load on 
the Niagara Mohawk tie had been 
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stabilized at the lower level, he 
gradually restored radial feeders. 

Interruption of power to about 
32,000 customers served by those 
four feeders ranged from 25 minutes 
to an hour. “Refrigerators didn’t 
even begin to defrost,” said Con Ed. 

The company anticipated that it 
might be necessary to drop load 
again in the afternoon, but avail- 
ability of power via interconnections 
improved, and this power was sup- 
plemented by some _ reactivated 
standby capacity. At 2:49 P.M., 
the 6% voltage reduction gradually 
was cut until it was eliminated at 
5:03 P.M. 


Outage Rotation Planned 


Had it been necessary to con- 
tinue the radial outages, Con Ed 
had planned to “rotate” the black- 
out. Many customers would share 
it for a few minutes each, instead of 
a few bearing it for a long time. 

By 5 P.M., Con Ed could see that 
the crisis had passed. The system 
operator figured that the company 
could meet full system demand on 
Tuesday (which indeed climbed to 
a new record of 3,401 Mw between 
1 and 2 P.M.). 


Customers Get Green Light 


So again the system operator 
notified the sales department. Again 
business representatives picked up 
telephones and dialed customers. 

“Thanks for cutting your power 
today,” they’d say. “You can go 
ahead full-blast tomorrow. We'll 
have all the kilowatts to sell that 
you can use.” 

Reflecting back on that hot, 
muggy Monday, a Con Ed spokes- 
man proudly said that “there were 
no essential services that weren't 
taken care of.” 

For a company which has no 
formal plan for shedding load under 
the foregoing circumstances, he felt 
the results had been outstanding. 
The Monday peak had been held to 
3,236 Mw through customer coop- 
eration, voltage reduction, and brief 
outages. But the company has no 
figures to reveal how much of the 
shaved peak could be attributed to 
voluntary customer curtailment and 
to voltage reduction, respectively. 
The spokesman said the action his 
company took in the face of the 
crisis had “prevented trouble,” and 
he heaped praise upon the thousands 
of big power users who helped. 
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AEC Cuts 765 Mw... 


. of its power demands. 
Electric Energy, Ohio Valley, 
TVA say the pact expiration 
was expected 


On July 1 the Atomic Energy 
Commission reduced its electric 
power demands by about 765 Mw. 
The cut-back involved power pur- 
chased on a short-term basis from 
Electric Energy, Inc, Ohio Valley 
Electric Corp, and Tennessee Valley 
Authority. 

The released power had been pur- 
chased to operate Oak Ridge, Pa- 
ducah, and Portsmouth gaseous 
diffusion plants at overload capaci- 
ties. According to an AEC spokes- 
man, the stepped-up schedules were 
designed to meet national defense 
requirements for U-235 production 
while the diffusion plants were ex- 
panding and for the build-up of the 
uranium ore procurement program, 
begun in 1952. 


‘A Drop in the Bucket’ 


Power suppliers say the reduced 
demand is not affecting their system 
operation nor their future planning. 
“It was only a drop-in the bucket as 
far as we’re concerned,” said an 
OVEC spokesman. 

EEI, which supplied a “relatively 
small” amount of electricity on the 
short-term pact, said there had been 
no impact on the system. 

TVA had supplied some 500-Mw 
under AEC’s “extended load condi- 
tions” mostly to the Oak Ridge site. 
A TVA spokesman said that last 
year’s system peak was 9,239 Mw 
while capacity was 9,900 Mw. The 
surplus power from AEC’s cut-back 
will just about compensate for load 
growth in the next year, the spokes- 
man added. 


Demand Now at Long-Term Level 


The commission said that power 
reductions at Oak Ridge totalled 
170 Mw; Paducah, 475 Mw; and 
Portsmouth, 120 Mw. Power de- 
mands now stand at levels contem- 
plated in its long-term contracts, 
AEC said. Under present agree- 
ments, the gaseous diffusion sites 
will consume more than 50-billion 
kwhr per year. This is equal to 
about 10% of the energy sold to all 
U. S. consumers in 1956. 
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We May Go It Alone, Says Acker... 


PRDC’s VP testifies they conceivably could raise the research 
money which the joint atom committee cut 


If Congress prevents the Atomic 
Energy Commission from aiding 
Power Reactor Development Co in 
building its reactor project, the com- 
pany may go it alone. 

That is what Ernest R. Acker, 
PRDC vice president, testified at the 
resumption of hearings August 1 in- 
to the construction permit issued 
by AEC to PRDC for its proposed 
Monroe, Mich., reactor project. 

Acker’s testimony came in the 
face of the Joint Committee on 
Atomic Energy’s denying authoriza- 
tion to AEC of $4.2 million for re- 
search and development assistance 
to PRDC. Committee allowed only 
$1.5 million for fast breeder proc- 
ess research. 

Benjamin C. Sigal, counsel for 
the intervening labor unions contest- 
ing the safety of the project, asked 
Acker whether the company could 
continue the project in the absence 
of the $4.2 million AEC aid. Acker 
said that conceivably the company 


could raise the money to do the re- 
search. However, it would have to 
take another look at the project de- 
pending upon what Congress did. 

Acker was preceded on the stand 
by the last of the witnesses appear- 
ing for AEC, Dr Manson Benedict 
of Massachusetts Institute of Tech- 
nology, a member of the Advisory 
Committee on Reactor Safeguards. 

Benedict described his attitude 
toward the proposed project as one 
of “guarded optimism.” 

It would be premature to state 
with full assurance that the reactor 
will be safe, he said, but “I believe 
that this project is one which will 
have to progress through stages, 
waiting for each stage to give assur- 
ance that it is safe to undertake the 
next.” 

Sigal cross-examined Acker ex- 
tensively on various financial phases 
of the project with the aim of estab- 
lishing that PRDC is not financially 
able to complete the project. 


ACKER: It Would Take Another Look 


Acker insisted that member com- 
pany contributions and bank loan 
guarantees provided sufficient mar- 
gin of resources to meet proposed 
expenses. He did disclose that 
PRDC’s engineers, Commonwealth 
Associates, had recommended about 
an eight-months extension in the 
construction schedule and a revision 
of plant cost estimates. 


Passage of Niagara Bill Seen ‘Sure Thing’ 


House passes new compromise bill providing for private and 
public customers after years of controversy; Senate passage 
is expected soon, despite minor opposition 


House passage of the Niagara 
Falls legislation just about ends the 
controversy and assures that the 
New York Power Authority will de- 
velop the power for private and pub- 
lic customers. 

Although the bill still has to pass 
the Senate, little opposition is antici- 
pated. Senate action is expected as 
soon as the civil rights issue has 
been disposed of. 

Once the bill has become law, 
NYPA can proceed with the $600- 
million, 1.8-million kw redevelop- 
ment under terms of the 1950 treaty 
between the U. S. and Canada. 
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A compromise arrangement this 
year resolved the major issue that 
has deadlocked opposing sides in 
the past. Half the power from the 
project is reserved for preference 
customers. The remainder can be 
sold to private industry customers. 

The bill includes a provision for 
supplying 445,000 kw to Niagara 
Mohawk Power Corp to compensate 
the company for relinquishing its 
water rights on the river following 
the destruction last year of its 
Schoellkopf plant in a rock slide. 

It was this accident that lent ur- 
gency to the bill this year and 


sparked the compromise. Although 
Canada is supplying the power lost 
in the accident, it has indicated it 
can maintain the supply for two 
years only. Then upstate New York 
faces a severe power shortage unless 
a new power source is developed. 
Niagara is the logical source. 

NYPA is also required under the 
new bill, sponsored by Rep Charles 
Buckley (D-N. Y.), to sell a certain 
proportion of the power to neighbor- 
ing states. 

There is still some dissatisfaction 
over this phase of the bill since it 
calls for the power to be sold within 
reasonable economic transmission 
distance. While the actual distance 
has not been specified, NYPA re- 
gards this as about 150 miles. Pub- 
lic power supporters argue it should 
be 250 to 300 miles. 
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Atomic Treaty Will Expand Foreign Markets 


If it works, the International Agency will spur U. S. nuclear 


power development by opening up overseas markets 


The signing by President Eisen- 
hower of the International Atomic 
Energy Agency treaty is being hailed 
as the biggest step yet toward world 
cooperation on peaceful atom use. 

U.S. firms making atomic equip- 
ment will see a more immediate pay- 
off. The agency—if it functions as 
planned—will open new foreign 
markets and should reduce political 
interference in nuclear equipment 
trading. Here’s why: 


80 Countries to Join 


* Almost twice as many nations 
will be in the agency as those pres- 
ently having bilateral atomic re- 
search or power agreements with 
the U.S. Some 80 countries are ex- 
pected to join. 

* Under bilateral agreements both 
the U.S. government and the foreign 
government concerned are _inti- 
mately involved in details of every 
atomic transaction. This snarls 
international atomic trading in red 
tape. The new agency would merely 
bring suppliers and customers 
together and would have no author- 
ity to interfere in negotiations. 

¢Some firms complain privately 
that political favoritism either by 
the U.S. or foreign governments 
sometimes queers potential deals. 


NUCLEAR NOTES 


“Radioisotopes probably will be 
paying the whole way for the atom 
within 3 to 5 years,” said Dr. Wil- 
lard F. Libby of AEC, opening the 
nuclear division plant of the Beryl- 
lium Corp in Hazleton, Pa. Dr. 
Libby said that these valuable by- 
products of reactors would soon 
bear the cost of atomic armaments 
and power development. 


A showdown between U.S. and 
U.K. reactors is sought by the 
World Bank. A 7-man international 
panel of experts will compare the 
Calder Hall and enriched uranium, 
liquid cooled systems before the 
Bank and Italian government decide 
who gets the contract to build a 150 
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Presumably the new agency would 
eliminate this obstacle. 

Foreign markets offer the best 
chance for U.S. atomic expansion. 
Inexpensive U.S. power renders 
conversion to nuclear plants here 
unnecessary for years. But the free 
world needs nuclear power now. 

Coal resources are already strain- 
ed to the limit. Heavy oil imports 
tax many countries’ foreign exchange 
reserves, and the major source is 
the troubled Mid-East. Meanwhile, 
power demands continue to rise 
10% a year. 

As a result, nuclear energy will 
play an increasingly important role 
in the power drama of the free 
world, particularly in highly indus- 
trialized areas like Europe and 
Japan where it already competes 
with conventional fuels. 


U.S. Can Export 


For the next decade only U.S. 
industry will have the capacity and 
the capital to export atomic equip- 
ment freely. After that it will con- 
tinue to dominate the world market, 
but other countries are bound to 
begin catching up. 

Only the U.S. can now export 
enriched nuclear fuel, and this situ- 
ation is expected to continue. 


Mw power reactor in Southern 
Italy. U.S. manufacturers’ bids will 
be screened by AEC. 


An impressive 700 hours of oper- 
ation was logged by the Army 
Power Package Reactor at Fort 
Belvoir, Va., last month. Out of ac- 
tion only 8 of the 700 hours, the 
reactor generated above design out- 
put most of the time, producing 1,- 
181,000 kwhr. Alco Products, Inc 
built the plant. 


$20 million liability insurance 
will cover General Electric Co’s 
5Mw electrical boiling water reactor 
at Vallecitos, Calif. The policy, is- 
sued by the Nuclear Energy Liabil- 
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BRICKER: The Only Shadow 


Worried about being cut off from 
their fuel supply, many foreign 
governments have shown interest in 
British reactors which burn freely 
available natural uranium. 

If [AEA is effective, these coun- 
tries will be less leery of U.S. 
reactors, because the International 
Atomic Fuel Bank would insure 
them a supply of enriched uranium. 

The only shadow is cast by the 
Bricker Amendment. Its attachment 
to enabling legislation authorizing 
U.S. participation in IAEA would 
require Congressional approval for 
each transfer of enriched uranium 
to the agency. This could not be 
expected to remove foreign doubts 
about the U. S. as a source of fuel. 


ity Association, was the first for a 
reactor financed completely by a 
private firm. 


Reactor agreement will allow 
FIAT to build full-scale atomic pow- 
er plants under license from West- 
inghouse Electric International Co. 
Using Westinghouse design informa- 
tion, FIAT plans to have an operat- 
ing plant by 1964. 


Another Italian nuclear power 
station will be built near Rome by 
Vitro Engineering Co. The contract, 
said to be the first for design and 
construction of a foreign plant by a 
U.S. engineering firm, calls for a 
500 Mw thermal station. 





Bill Errors 


Cut by KP&L 
Data Machine 


@ It has cut costs 


@ It has reduced errors 


@ it has revamped billing meth- 
ods. That's the story of Kansas 
Power & Light Co’s data proc- 
essing machine, the first of its 
kind in the country 


Billing errors in Kansas Power & 
Light Co’s Lawrence division have 
been appreciably reduced through 
the use of a newly developed inte- 
grated data processing machine. It 
is the first of its kind in the country. 

The machine is attached to a dual- 
total adding machine. The trans- 
mittal clerk tabulates previous and 
present meter readings, the total, 
and the folio number on the adding 
machine. At the same time this 
information is being recorded on 
the adding machine’s tape, it is be- 
ing punched into a tape in the IDP 
machine. The IDP tape is substi- 
tuted for a transmittal card. 


KPL Pioneered Development 


Kansas Power & Light has been 
using a hand-built pilot model of 
the IDP machine in its Lawrence 
division for about one year. Law- 
rence sends the IDP tape to KPL’s 
general office in Topeka where a 
machine transfers the figures to 
IBM cards and the regular machine 
billing procedure is carried out. 

As a substitute for transmittal 
cards, the IDP tape eliminates hand 
posting and gives a total of the kilo- 
watt-hour usage which can be 
checked against meter readers’ 
books. 

The IDP method helps eliminate 
errors on bills and correct bills after 
errors have been made. In the past, 
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TAPING A METER BOOK is easier with Kansas Power & Light Co's integrated 
data processing machine. Information is punched into tape on the IDP (at 
right) at the same time it is recorded on the adding machine tape 


KPL’s Lawrence office corrected 
four or five bills a day. Now the 
office makes only a few corrections 
a month. 

Sending the daily IDP tape to 
Topeka is also cheaper than sending 
transmittal cards. It costs the com- 
pany about 20¢ a day to send the 
tape while postage on, transmittal 
cards averaged $3 a day. 

Although the IDP machine pro- 
cedure is not a shorter method, it 
allows more efficient use of time 
and better scheduling of work. 

Several changes in billing pro- 
cedures have been necessary since 
the new machine was put into use. 
One of these is the pre-auditing of 
meter books. The transmittal clerk 
goes through the book to note any 
changes, such as change-outs and 
turn-ons, since the last billing. The 
clerk inserts slips of paper in the 
book so that changes can be easily 
identified when taping the book. 
The clerk also checks for other er- 
rors during the pre-audit. 


Form Revised 


Since transmittal cards have been 
eliminated, the form for report of 
account changes has been revised 
and expanded. All meter changes 
are posted on this form instead of 
posting them on transmittal cards. 
Correction slips inserted in the me- 
ter books are checked against the 


report. Then the report is sent to 
the general office in Topeka, so rec- 
ords there may be. brought up to 
date. 

Folios previously balanced at the 
general office are now balanced in 
the division. The IDP machine adds 
the folios at the same time it is fig- 
uring the kilowatt-hour usage. This 
total of the folios may then be 
checked against the total of the 
folios on the report of account 
changes. 


Checks Eliminated 


Since this process makes it pos- 
sible to find nearly all errors before 
the billing information is sent to the 
general office, costly record checks 
at Topeka are eliminated. All that’s 
left for the Topeka office to do is 
to process the information and print 
the bills. 

The company is so pleased with 
the results of the new billing pro- 
cedure that it has ordered 15 pro- 
duction models of the IDP machine 
for use in all of its division offices. 

The machine in use at Lawrence 
was hand-built for KPL by the Na- 
tional Cash Register Co. KPL had 
tried out similar machines but could 
not find the one that completely fit- 
ted its needs. KPL technical men 
worked out the design for the IDP 
machine with factory representatives 
of National Cash Register Co. 
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HQ Trend Grows... 


. aS engineering groups 
plan new or expanded cen- 
ters. First step taken for 
new national headquarters 


U. S. Engineering societies are 
in an expansive mood. Membership 
rolls have grown, sometimes dram- 
atically, since World War II. And 
both new members and old-timers 
are turning to society centers to keep 
informed on rapidly changing tech- 
nological developments. Items: 

New York—Property has been 
acquired for a new national head- 
quarters building in mid-town Man- 
hattan. United Engineering Trus- 
tees, Inc, which represents five 
national engineering groups, paid 
about $2.7 million for the land. 

Established in 1904, the United 
Engineering Trustees consists of 
American Institute of Electrical En- 
gineers; American Society of Civil 
Engineers; American Institute of 
Mining, Metallurgical, and Petro- 
leum Engineers; American Society 
of Mechanical Engineers; and 
American Institute of Chemical 
Engineers. Total membership of 
these societies about 175,000. 

Cleveland—Cornerstone _ laying 
takes place tomorrow for a $1,525,- 
000 Cleveland Engineering and 
Scientific Center. More than 250 
companies and 3,500 individuals 
have contributed money to , the 
“center for continuing education.” 
Some $600,000 remains to be 
raised. 

Houston—A $300,000 expan- 
sion of the Houston Engineers Club 
will be financed by a 3% bond 
issue. 

St. Louis—The Engineers Club 
is embarking on a $140,000 cam- 
paign for new quarters. 

Atlanta—An architects’ sample 
bureau and area engineering socie- 
ties will be combined in a $500,000 
building now being developed. 

Philadelphia— Alterations 
planned by Engineers Club. 

Cincinnati—Provisions are being 
made for a 100% gain in members. 

Baltimore—Engineers Club hopes 
to option property for expansion. 

Columbus—A $25,000 “Opera- 
tion Land Grant” is underway for 
site of a future Ohio Society of Pro- 
fessional Engineers building. 
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With a ‘Hot’ Safety Show .. . 


Omaha Battles Crane Contacts 


The lighted glass-tube man above 
is the clincher in Omaha Public 
Power District’s safety education 
demonstration. While he’s in con- 
tact with rig or guide lines of the 
scale-model crane, the power op- 
erated boom swings into a high-volt- 
age line. A flash follows and elec- 
tricity jumps in a dazzling arc from 
the energized 10-kv line to the neon- 
gas-filled glass man. 

“This dramatically illustrates the 
death and injury that can result 
from crane contact with power 
lines,” says OPPD Safety Director 
William F. Bachman. The portable 
crane-contact demonstration unit, 
shown below, is having a popular 
run in showings before civic and 
technical groups in the Omaha area. 
It was developed by the utility’s 
safety department. 

Although the Omaha district has 
never lost a crane operator by elec- 
trocution, an average of two out- 
siders are killed annually in the 
Omaha area, Bachman says. No fa- 


talities have occurred this year. 

OPPD follows up its safety 
demonstrations by supplying warn- 
ing decals for cabs of boom equip- 
ment. 

On the national scale, crane-con- 
tact casualties have been termed 
“an acute problem” to the electric 
utility industry. Edison Electric 
Institute received information last 
year on more than 60 accidents in- 
volving overhead lines. And about 
half of these stemmed from crane 
contacts. 

The National Safety Council’s 
construction and public utilities sec- 
tions are currently organizing a 
campaign to reduce crane contact 
frequency and severity. 

Meanwhile, at the October con- 
struction section meeting of the Na- 
tional Safety Council, a safety film 
on avoiding the problem has been 
scheduled. Raymond White, claims 
and safety manager, Pacific Gas & 
Electric Co, will describe the utility 
point of view at that time. 





COUGNARD DEIONISERS, installed on 7-mile 34.5-kv line, 
will permit performance comparison with similar line nearby 


» 


Union Electric 
Tries Deionisers 


Trial installation is made to determine effec- 
tiveness of new device for lightning protection 


How, why, and to what extent the Cougnard 
Deioniser protects a transmission line against lightning 
is not yet clearly known. Cougnard’s theories and his 
deionisers were described in an article about an early 
test installation (EW, March 11, p 85). Here, O. W. 
Weiss tells of Union Electric Co’s experimental line: 


The trial installation at Union Electric is being 
made on a 7-mile 34.5-kv line near Washington, Mo. 
The line’s lightning performance was average in the 
past. It was selected for the trial because a nearby line, 
which is of equal length and over similar terrain, will 
permit a comparison of lightning performance of the 
two lines. 

Operating experience of several lightning seasons 


e 
rs 


ROUND-OUT JUMPERS were used at 90-deg corners in line; 
effect of these devices cannot be judged for some years 
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will be needed to judge the effectiveness of the device. 

The trial installation consists of: 

© Deadend-type deionisers at each end of the circuit 
and at right-angle turns—total of 18 at 6 points. 

© Pin-type deionisers at consistent lightning sites 
—total of 6 at 2 points. 

¢ Round-out jumpers at certain 90-deg corners. At 
other bends, a combination of a round-out and a dead- 
end-type deioniser was used. 

The line had been protected by protector tubes, but 
they were removed for the test. The deionisers are 
grounded by a connection at one side to a No. 6 copper 
wire which runs down the pole to a ground rod. 

Arresters were left in place at substations, in accord- 
ance with the manufacturer’s recommendations. 


COMBINATION DEVICE, consisting of a round-out jumper 
and a deadend-type deioniser, was installed at other bends 
1957 @ 
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THE NEWS-BEAT 


Formal Beaver Complaint 


After busy beavers had wedged a dam some %4 
mile long by 2-ft high on the south branch of Little 
Cannon Creek, Kalkaska County, Consumers Power 
Co registered a formal complaint with Michigan’s 
conservation department. Seems the dam had flooded 
20 acres of company land, altering water level which 
killed vegetation. 

Licensed trappers put a dent in the beaver popu- 
lation. Conservation department men followed up 
by live-trapping the remaining kin. Then the dam 
was dynamited open. 

According to the power company’s “News” maga- 
zine, the furry vegetarians water stoppage may taper 
off. The county’s conservation officer reports the dam 
beaver seems to be getting scarce. 


Britain Sets 2,000 Mw Rate 


The British are commissioning new generating 
plant at a rate that now exceeds 2,000 Mw a year, 
McGraw-Hill World News reports. During the first 
six months of 1957, 746 Mw of additional capacity 
went on the line from Central Electricity Authority 
plants. This was more than the achievement for the 
whole of any 12-month period between 1938 and 
1950. 


Fiscal Finals for TVA 


Tennessee Valley Authority spent $193 million for 
equipment, materials, and non-personal services in 
fiscal "57. Of this, $90.3 million went to companies 
and individuals outside the seven Valley states. Firms 
in the area got orders totalling $99.6 million and 
$3.1 million went for items outside the U. S., mostly 
for English transformers. 

Of $87.3 million worth of manufactured or pro- 
cessed articles purchased during the period, 80% 
came from outside the Valley. Seventy-eight percent 
of the sum spent for coal, coke, cement, and other 
raw materials went to Valley states’ firms. And 76% 
of expenses for miscellaneous services went to local 
companies. 

Pennsylvania firms got orders amounting to $29,- 
097,028 to lead states outside the TVA area. 


Generator Saves 1/2 Hr/Pole 


Portable gasoline generators or secondary tie-ins 
have been traditional energy sources for hand tools 
of Union Electric Co field crews. The bulky portable 
unit was hard to haul, though, in areas without secon- 
daries so use of hand power wasn’t uncommon. But 
about a year ago the utility installed, on trial, a 
1-kw, 120-v ac generator on a new district truck. 
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The utility gathered performance data on the $120 
truck generator. A sample: Hand-drilled pole holes 
take 3 min each; with an electric drill it takes 20 
seconds. Line Crew Foreman Horace Yeiser figures 
a man can save % hr per pole drilling electrically. 
The generators are now on 29 other vehicles. 


Water Board Studies Hydro 


The Denver, Colo., water board is studying a 
recommendation that it build a hydro plant to pro- 
duce electricity on a commercial basis. Tipton & 
Kalmbach, a consulting firm, suggested that the 
board submit to voters a $5 million bond issue to 
finance the project. 

The 7,000-kw plant would cost an estimated §5,- 
360,000. After paying bond principal and interest 
and meeting regular operating costs, the plant would 
show an annual profit of about $171,000, the con- 
sultant said. They suggested the profits could be used 
to finance other water facilities for the city. 


Contrary Testimony 


One argument advanced by federal power pro- 
ponents in the Mountain Sheep-Pleasant Valley Dam 
controversy was that policies of the four utilities 
which formed Pacific Northwest Power Co were 
directed by Electric Bond & Share system. The four 
companies are Washington Water Power Co; Pacific 
Power & Light Co, Montana Power Co, and Port- 
land General Electric Co. Federal Power Com- 
mission examiner refuted this tack. 

“The purpose of (the) evidence was, it appears, to 
create the inference that although intercorporate 
stock control no longer exists, Electric Bond & 
Share through Ebasco Services continues actually 
to control and direct the policies of the four organ- 
izing companies,” the examiner said. “There is 
specific, direct and uncontroverted testimony to the 
contrary. The evidence shows . . . each of such com- 
panies is solely responsible for its corporate policies, 
and that the function of Ebasco Services is to assist 
them, under the supervision and direction of the 
respective companies, in the execution thereof.” 


The Feeling’s Mutual 


When L. G. Owen turned in two $3 deposit slips 
to Washington Water Power Co, news of the trans- 
action sped right up to Treasurer A. F. Elder’s office. 
Owen, a general store proprieter in Denison, had 
held his own slip and another one endorsed to him 
for 40 years. With interest, repayment came to 
$24.68. 

Said Treasurer Elder: “We are glad to pay it and 
glad to have Mr. Owen as a customer.” 





Motivation Research Answers . . 


How Do Your 


Customers Feel 


About YOU? 


In the consumer’s mind the busi- 
ness of selling electricity is dif- 
ferent from selling other products. 
In fact, he regards the average elec- 
tric company as a cold and heart- 
less machine whose bosses would 
stop at nothing in their “greedy 
quest for greater and ever greater 
profits.” 

Exaggerated? Findings of the 
Market Planning Corp say “No.” 
According to Dr Virginia Miles of 
MPC, motivation research studies 
of 2,000 utility customers have un- 
covered resentment against utility 
companies that printed question- 
naires had failed to spot. As un- 
flattering as they may be, these 
findings may help you direct your 
advertising and public relations ef- 
fort into channels where it will do 
the most good. 


For one thing the average con- 
sumer feels, with a twinge of bitter- 
ness, that the utilities sell something 
that is essential to life. Electricity 
and gas are lumped together with 
air as items which it is impossible 
to do without. Making a profit 
from their sale seems to him much 
the same as charging him for the 
air he breathes, and regardless of the 
facts, he resents the implied threat 
that they may be withheld from 
him. He could feel the same way 
about groceries, but apparently he 


Article based on a talk by Dr Virginia 
Miles of Market Planning Corp, a sub- 
sidiary of McCann-Erickson Inc. 
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Do your customers look at you . . . 


does not consider food essential. 


He thinks of electricity as a nat- 
ural product, something made by 
God. Electricity somehow exists in 
the air around us, and all the elec- 
tric company has to do is reach out 
and capture it in some way. The 
consumer feels that nothing is 
added to electricity by manufacture, 
and that it should rightly belong 
to all because it is part of the nat- 
ural chemistry of the earth. He has 
no understanding of the costs in- 
volved in insuring a continuous and 
reliable supply of electricity to his 
home. Thus he is apt to feel that 
the utility is making an enormous 
profit and charging too high a price, 
and he resents having to pay any 
electric rates to a private company. 


And there is nothing noticeable 
or outstanding about electricity to 
make the consumer actively appre- 
ciate its presence. A man derives 
a great deal of pleasure from buy- 
ing a new car or a new TV set. 
He gets something he can look at 
and show off to the neighbors. But 
electricity is intangible. He cannot 
see it. He cannot hear it. The only 
time he notices it at all is when 
it is not there. Does he feel pleased 
or grateful when electricity flows 
reliably into his home day after day? 
No—but he is highly vexed when the 
supply fails. 


Although the consumer never 


sees his electricity, he is never 
finished paying for it. It may take 
him years to pay off his car, but 
he works toward that foreseeable 
goal, gradually pecking away at the 
principal and progressing toward 
full ownership. But with electricity 
the situation is different. Month 
after month, year after year, the 
bills come in. It is something he 
must keep paying for until the day 
he dies—as inevitable as taxes, and 
almost as unpleasant. 


In addition, the consumer feels 
deprived of freedom of choice when 
he purchases electricity. If his car 
fails to please him, he can always 
buy a different make; but what 
would he do if his electricity failed 
him? His home always has been 
and always must be lighted by elec- 
tricity, but he has no choice of 
electric companies. The fact that 
the lights have never gone out does 
not keep him from worrying about 
this. It merely keeps his resent- 
ment under the surface. 


This lack of direct competition 
helps to produce in the mind of the 
typical consumer an underlying con- 
viction that a utility is a monopoly 
in the most emotional sense of the 
word. To him the lack of direct 
competition means “monopoly,” 
and “monopoly” means something 
bad. The connotation is that the 
electric company, unhindered by the 
law of supply and demand, is bas- 
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ing its rates solely on what the 
traffic will bear. 

As a result of all these underly- 
ing attitudes, ingenuous though 
they may be, the utilities hold a 
unique position in the mind of the 
average consumer. He accepts a 
rise in the price of coffee or butter 
without qualms and bears with the 
paperboy when the morning paper 
is not delivered. But he thinks 
perfect service and low rates are 
something the electric company 
owes him. With the huge profits it 
must be making from his own 
modest contributions, it seems the 
least it can do. 


No matter how low the rates, this 
feeling persists, and indeed unless 
electricity were given away abso- 
lutely free, there would always be a 
segment of the public complaining 
that the rates are too high. 

This is a dismal picture yet a 
true one, according to the Market 
Planning Corp’s findings. Unless 
you have done something positive 
to change his attitude, the chances 
are your customer doesn’t like you. 
The motivation research studies 
show that resentment against the 
utility companies smoulders with ap- 
proximately equal heat from coast 
to coast, needing only a rate hike 
or a power failure to fan it to flame. 
This is the rule, not the exception. 

But there are exceptions. The 
real significance of the motivation 
research studies lies in the fact that, 
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although all utility companies start 
out with two strikes against them, 
some still manage to score a hit 
with their customers. 

Some utility customers  inter- 
viewed were frankly enthusiastic 
about the companies that served 
them. They praised these com- 
panies as pillars of the community 
and even made a point of differen- 
tiating them from “most utilities,” 
which they still disparaged. Some- 
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Tips for Changing Things 


eenanennvenenaensvennansnensin 


Motivation research indicates that 
these ideas can help you win friends = 
among your customers. : 


eescavensenecnnansnsceveceneocscasonsnenasanseraneniesiiniie 


@ Personalize your employees in ad- = 
: vertisements. i 
j Justify your rates by showing how = 
i the customer’s money is spent. i 


:  @ Explain the difficulty—and expense : 
: —of generating power and transmitting = 
? it to the customer’s home. : 


:  @ Relate electricity to the conven- | 
? iences it makes possible. Take a little = 
; credit for the TV, refrigerator, and wash- : 
: ing machine. : 


@ Play down the size of your opera- i 
: tion. Stress instead incidents of service = 
= to individual customers. : 


@ Most important, press public rela- : 
i tions at the grass-roots level. Polite = 
i cashiers and neighborly servicemen can : 
? create more good will than a million : 
: dollars worth of advertisements. : 


E,veanvaueonennanevneneananeenennanoepennenonsscvesconnotssvonnevencennensanavneenscensevencounsnnay 
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how this minority of utilities had 
broken from the stereotype. 

The rates of these companies 
did not explain their popularity with 
customers. They were about the 
same as those charged by all other 
companies. Continuity of service 
did not explain it either. Some com- 
panies with excellent records of 
uninterrupted power delivery had 
singularly unenthusiastic customers. 

The main thing that set these 
companies apart from their fellows, 
Market Research Corp found, was 
a personal approach to the con- 
sumer in advertising and public re- 
lations. Advertisements played up 
a person-to-person relationship be- 
tween the men and women who 
worked for the company and the 
individual customer. Servicemen 
were instructed to perform little 
“extra” services when they made 
house calls. Perhaps one service- 
man might change a fuse for an 
anxious housewife during a call on 
the furnace. Such acts were appre- 
ciated out of all proportion to the 
time they took. 

Is this personal approach worth 
the effort? Obviously, happy cus- 
tomers cause less trouble. But the 
esteem, or lack of it, in which con- 
sumers hold their electric company 
appears to cut deeper than that. The 
studies show that it influences their 
feelings about the utility as an em- 
ployer and even their opinions on 
the relative merits of public and 
private power. 
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“Enlarging Employee Effective- 
ness” is the theme for the 10th An- 
nual Round Table Conference of 
Edison Electric Institute’s Industrial 
Relations Committee to be held at 
the Drake Hotel, Chicago, on Sept. 
23-25. 

The four main topics and keynote 
speakers are: 

@ “Utilizing the Work Force,” 
F. J. Gleeson, director of personnel, 
Northern State Power Co. 

e“Training and Development,” 
D. A. Bartlett, director of industrial 
relations, Western Massachusetts 
Electric Co. 

@“Communications,” G. W. 
Fewkes, manager, personnel depart- 
ment, Philadelphia Electric Co. 

@ “Developing Morale and Loyal- 
ty,” C. H. Campbell, personnel di- 
rector, Pacific Power & Light Co. 


Needed: A Re-Evaluation 


Gleeson, speaking on utilizing the 
work force, will emphasize that in- 
dustrial relations men must re-eval- 
uate effectiveness of their own tools, 
equipment, and methods. 

Conference leaders at the round 
table sessions will be: D. C. Allen, 
industrial relations manager, Public 
Service E&G; H. L. Durgin, execu- 
tive vice president, Central Ver- 
mont PS; J. J. Ehlinger, personnel 
manager, Eastern Division, Niagara 
Mohawk Power; C. J. Hartwig, 
administrator, employment and 
training, Northern States Power; 
D. M. Mitchell, coordinator labor 
relations, Union Electric Co; F. C. 
Prasse, manager, personnel depart- 
ment, Cleveland Electric Illuminat- 
ing; and J. S. Weeks, policies and 
procedures coordinator, Consoli- 
dated Edison of N. Y. 


Importance of Skill 


In the area of automation and 
tight competition, Bartlett will point 
out how important it is that em- 
ployees and supervisors be highly 
skilled if the company is to progress 
and be a success. 

Conference leaders at the round 
table for this topic will be: 

J. H. Barnard, director of per- 
sonnel, Central Maine Power; M. T. 
Dunlap, personnel director, Caro- 
lina P&L; C. V. Hussey, personnel 
director, Arkansas P&L; J. T. 


EEI to Explore Employee Efficiency 


King, III, personnel representative, 
Baltimore G&E; R. H. Pearson, 
director of personnel, Connecticut 
Power, G. Rodman, training di- 
rector, Commonwealth Edison; 
T. N. Sewell, manager, personnel 
department, Texas P&L; W. P. 
Walker, personnel assistant, New 
York State E&G. 


Remedy for Communications 


On communications, Fewkes will 
state, that even with an effective 
communications program there 
is a continuing need for critical 
self-analysis to remedy weaknesses. 

Assisting Fewkes are: 

J. H. Barnes, personnel director, 
Indiana-Michigan Electric; J. J. 
Benjamin, manager of employment, 
Central Hudson G&E; L. D. Col- 
lins, director of employee relations, 
Central P&L; C. S. Green, execu- 
tive assistant, New Orleans PS; 
J. M. McConnell, employment 
manager, Rochester G&E; H. H. 
Melvin, vice president, Atlantic 
City Electric; L. A. Rushmore, 
industrial relations manager, Long 
Island Lighting; and K. Turley, 
welfare and training supervisor, 
Arizona PS. 


Morale: A No. 1 Problem 


“How to develop morale and 
loyalty is a number one problem,” 
Campbell will say. Can it be done 
by offering material rewards and 
incentives alone? Some manage- 
ment, he will say, have thought so 
and have been disappointed at the 
apparent lack of appreciation for 
generous “fringe” purposes. 

Campbell’s conference leaders: 

A. W. Isenhart, vice president 
in charge of personnel, Dayton 
P&L; M. A. Kirk, manager, per- 
sonnel department, Central Illinois 
PS; P. L. Metzger, personnel di- 
rector, Kansas City P&L; C. B. 
Sherman, vice president, Houston 
L&P; D. R. Stichnoth, director of 
employee relations, Iowa-lIllinois 
G&E; J. H. Westbrook, director 
of personnel, West Penn Power; 
and W. R. Wolfe, vice president, 
Oklahoma G&E. 

Further information may be se- 
cured from E. S. Evans, secretary, 
Industrial Relations Committee, 
EEI, 420 Lexington Ave, NYC. 
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TRANSMISSION—Design 


COOK STRAIT, separating North Island from South Island, is 
252 miles wide where de underwater transmission cable 


Second Stageee ; 








will cross. The strait in places is more than 600 ft deep, 
but its largely smooth bottom is a favorable factor 


Submarine Link to Be 250-Kv Dc 


Proposal to join New Zealand’s North and South Islands 
by lengthy tie held ‘thoroughly practicable’ by experts 


Direct-current transmission at 
250-kv will be the feature of a sub- 
marine power cable scheme linking 
New Zealand’s North and South 
Islands across Cook Strait. 

Experts had recommended the 
scheme to the government as the 
solution to the dominion’s electricity 
problem. As proposed, the sub- 
marine system would be capable of 
a transfer of 600,000 kw in its first 
stage and of an additional 600,000 
kw in the second. 

The project has been fully and 
finally approved by the State 
Hydro-Electric Department, which 
owns and operates more than 90% 
of the country’s generating capacity. 

It was not until a few months 
ago, when British Insulated Callen- 
der’s Cables, Ltd, made their report 
to the government, that the subma- 
rine cable became a real possibility. 
This report found that the scheme is 
“thoroughly practicable.” 

The investigators came out heav- 
ily on the side of dc transmission in 
two stages, with a 600,000-kw trans- 


ELECTRICAL WORLD e@ August 12, 


fer in each. Total cost of such a 
cable installation is estimated at 
$14.6 million ($8.35 million for the 
first stage and $6.25 million for the 
second). Economic advantages over 
ac are decisive. An ac transmission 
would require 14 cables, including 
two spares, compared with the five 
cables (one spare) needed for dc. 
Cost of an ac installation for the 
first stage would be $33.5 million 
and another $34.5 million for the 
second. 


First Stage to Take 13 Months 


Recommended route for the first 


stage of the dc project is from Ote- - 


ranga Bay near Cape Terawhiti on 
North Island to Fighting Bay on 
South Island, a cable distance of 
about 25% miles. About 13 months 
will be needed to manufacture and 
lay the three cables for the first 
stage. For the next stage, the rec- 
ommended route lies between Opau 
Bay on North Island and Lucky Bay 
on South. 

Both routes were chosen after a 
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close survey of the strait. Depth 
of water, nature of the sea bottom, 
tidal currents, and earthquake faults 
were extensively studied, with en- 
couraging results. The bottom of 
the strait in the area concerned is 
reasonably flat, and a high propor- 
tion of it is free of rock. 

It is expected that the cables can 
be laid on sediment on both routes, 
though they will be suitably armored 
to withstand rocky outcropings near 
the shores. Heavy seas will call 
for burial of the shore ends of the 
cables and mechanical protection 
against wave action. But hazards 
generally will not be as great as was 
once expected. In the cable zone, 
maximum gradient of the seabed 
does not exceed 1 in 5. Maximum 
depth of water is only 150 fathoms, 
a depth that can be withstood by 
modern cable designs. 

To meet special conditions of the 
crossing, the company recommends 
use of “high-pressure, pre-impreg- 
nated gas-filled cable.” This type 
has three advantages. 

1. It can be manufactured in con- 
tinuous lengths without joints. The 
joints would increase cost and slow 
installation. 
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2. If punctured or cut under wa- 
ter, water ingress is limited by gas 
pressure. 

3. It stands up to water pressure 
and is readily handled. 

Laying of a trial length of cable 
will help provide site confirmation 
of the experimental work under- 
taken in the laboratories of British 
ICC, 

“While there are no reservations 
on the conclusions which are given 
in our report,” the company says 
“the inherent limitations of labora- 
tory work are recognized, and the 
cost of laying a trial length can be 
justified. It could be manufactured 
and laid within 18 months and, 
therefore, one or two years’ expe- 
rience with the cable under the 
worst conditions in the strait could 
be obtained before manufacture for 
the project proper is undertaken.” 

Thirteen months is given as the 
time needed for manufacturing and 
installing the permanent cables. But 
this does not include the large 
amount of preparatory work and 
tests the manufacturers will under- 
take. 

The firm’s report recommends 
use of a fully equipped ocean-going 
cable ship to transport and lay the 
cable. “The laying . . . brings 
about problems which do not exist 
with telecommunication cables, but 
none of these is insuperable. Quali- 
fied engineers experienced in this 
class of work are available, and 
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DEEP-SEA CABLE, similar to that shown, will constitute the 
dc link. Sample is from the Sweden-Gotland dc installation 
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there are suitable ships with fully 
experienced crews, which can be 
chartered for the laying.” One 
thing that may have to be watched 
in the cable laying is the changeable 
weather in the strait. The proce- 
dure adopted for laying must be such 
that the time required for laying 
each cable shall not exceed 24 hr. 


Failure Prospect Is ‘Unlikely’ 


All techniques developed for mak- 
ing and maintaining submarine ca- 
bles were investigated by British 
ICC. But the company is satisfied 
there is no reason why the chosen 
cable should not operate with the 
same reliability expected for land 
cables. The possibility of a failure 
is considered “extremely unlikely.” 
Should it occur, it would probably 
be in shallow water where repairs 
are easier. In case of damage, new 
practical methods of repair are avail- 
able. 

With the assistance of the State 
Hydro Department, the Navy, and 
the Scientific and Industrial Re- 
search Department, the company’s 
engineers studied the seabed for 
eight months. On the South Island 
side the bottom is soft and sandy 
right to the shore. As the North 
Island is approached, the proportion 
of fine material decreases, but there 
are channels through the rock out- 
cropings which have smooth bot- 
toms. Possible laying of cable over 
rocks was safeguarded by a series 


of laboratory tests in which a pin- 
nacle of rock 20 ft high with a small 
radius was taken as the extreme case. 
Underwater television and echo 
soundings revealed a path up to 300 
yd wide and a smooth bottom down 
either side of Oteranga Bay. 

Apart from economic advantages, 
the company is convinced that dc 
cables are desirable on nearly all 
other grounds. For example, man- 
ufacture of a de cable would take 
9% months and laying 3% months, 
compared with 43 months and 7 
months for ac. The only possible 
criticism of dc cables was their 
effect, when loaded, on ships’ com- 
passes. But this aspect was inves- 
tigated and, the effect was “negligi- 
ble,” due to the orientation of the 
cables. 

If, moreover, the ac system were 
used, a new route would have to be 
developed if and when the transfer 
of power of more than 1,200,000 
kw was needed. Such a route would 
be about 41 miles. With the few 
cables involved in the dc system on 
the other hand, there would be 
ample room over either of the rec- 
ommended routes to install cables 
for any foreseeable extra power. 

The need for the submarine cable 
arises from the unbalance between 
population and power resources in 
North and South Islands. Whereas 
North has twice the population of 
South, it has only about a fifth of 

(Continued on page 158) 





BENMORE STATION on South Island will have a capacity of 
486,000 kw and will be one of New Zealand’s largest units 
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In Transient Stability Studies . . . 


Don't Squeeze Out the Safety Factor 


SYSTEM ENGINEERING—Design 


© Such studies are based on conventional simplified assumptions which 
produce a safety factor made up of positive and negative components 


© Encroaching on that margin to save money jeopardizes stability by 
removing positive components, ending up with negative safety factor 


W. H. FERGUSON, Electric Utility Engineering, Westinghouse 
Electric Corp, E. Pittsburgh, Pa. 


Conventional simplifying assumptions for transient 
stability studies lead to an answer that contains some 
safety factor. The safety factor includes such positive 
components as positive sequence damping, losses in 
the generator (both ac and dc), and the effect of auto- 
matic voltage regulators. There are negative compo- 
nents, such as the change from transient to steady- 
state conditions as the fault progresses. Finally, there 
are components which go both ways at once, such as 
negative sequence damping. Ill-advised modification of 
these assumptions can lead to wrong conclusions. 

It is advisable to proceed with caution in removing 
the positive components of the safety factor to avoid 
ending with a negative safety factor. Conventional 
calculation procedure gives an answer invariably con- 
servative and leading to safe operating limits. 

The fact that there is some margin of safety may 
lead to attempts to encroach on that margin in the 
effort to save some money. True, such endeavors are 
the source of much of our engineering progress, but 
there is a strong tendency today to add refinements 
to the calculating board procedure to squeeze some 
of the safety factor out of transient stability calculations. 

For example, suppose a machine turns up unstable 
for a certain fault on a normal stability study. The 
power company can accept the verdict and spend a 
lot of money on new transmission lines and faster 
relays and circuit breakers. Or it can run the stability 
study over again taking into account some commonly 
neglected losses, the auxiliary system load, and damp- 
ing due to induction motor effects. Quite often the 
second course is chosen. 


Four Common Assumptions in Stability Studies 


Our basic method is conservative and is known to 
give answers on the safe side. But we do not know 
just how much of the margin will be wiped out by 
rationalizing calculations. Some of the normal sim- 
plifying assumptions tend to make the calculator results 
conservative, and some optimistic. Any acceptable, 
more complicated method of calculation should recog- 
nize factors which decrease as well as increase stability. 
It is possible to show on a network calculator a stable 
system which becomes unstable in actual practice. 

Here are some common assumptions made in stabil- 
ity studies: 
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1. Mechanical power input remains constant during 
the entire period of a swing curve. Up to now, the 
governor has had so much dead-band, and the response 
has been so slow that its action was seldom a factor in 
determining transient stability. This may well be 
changed. Recent developments promise that shortly 
there will be machines on which governor response will 
have a vital effect on transient stability. Another aspect 
is the treatment of reheat turbines with their large steam 
storage in the reheat section of the boiler. Intercept 
valves must be closed rapidly to prevent overspeed dur- 
ing load dumps, and the same high-speed valve mech- 
anisms act during the acceleration period of a transient 
stability swing. Development work is not yet completed 
and operating characteristics are not finally set, but it is 
clear that these governors will be much faster than 


the conventional and will be a factor in stability prob- 
lems. 


Damping Power Assumed Negligible 


2. Damping or asynchronous power is negligible. 
Electric output of a synchronous machine consists of 
(1) a synchronous part, depending on its relative angular 
position to other machines on the system, and (2) an 
asynchronous part, depending on its speed as related 
to system frequency. 

The positive sequence asynchronous power is always 
in the direction which tends to maintain system stabil- 
ity. Negative sequence asynchronous power will be 
present during all unbalanced faults when negative 
sequence current flows. Negative sequence asynchron- 
ous power is always in the direction which reduces 
machine speed. This helps stability for machines lead- 
ing the system in phase angle but hurts the stability of 
those which lag. 

3. Synchronous power may be calculated from a 
steady-state solution of the network to which the ma- 
chines are connected. This assumption probably in- 
troduces less error than do others and thus offers 
less chance to improve the solution by more exact 
treatment. 

The swing period of the machines (of the order of 
one second) is much longer than the electrical time 
constant of the network, so any transients die too 
rapidly to affect the problem. Here, be sure all loads 
and generation are fully represented and not netted 
out as in load-flow studies. Station auxiliary load may 
make a difference. 

4. Each machine may be represented by a constant 
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Governor Action 


EFFECT ON STABILITY of refined methods of calculation 
is illustrated by above diagrams. Solid lines show results 


reactance and a constant voltage. Machines are actually 
complex devices which cannot be represented with 
100% accuracy. However, considerable improvement 
over normal approximation is possible. A machine 
has resistance, and when high currents flow during 
the early cycles of a nearby fault, an appreciable power 
loss may occur. Neglecting this resistance and loss 
tends to make the machine appear more unstable than 
it actually is. 

Reactance and voltage behind the reactance are not 
to be assumed constant. Reactance is the subtransient 
reactance at the initial instant, but it increases immedi- 
ately toward transient reactance and eventually becomes 
a partly saturated synchronous reactance. 

The voltage behind reactance goes through a similar 
cycle from voltage behind subtransient reactance through 
voltage behind transient reactance to voltage behind 
saturated synchronous reactance. Duration of the sub- 
transient period is generally shorter than one interval 
of the step-by-step calculation, and so subtransient 
effects are neglected universally. This slants the answer 
toward the safe side. The transient period fades into 
steady state with a time constant. 


. me. fi 
T's YY Ta 


where 7’ a. meaciive open-circuit field time constant; 
X.' =machine transient reactance plus external reactance 
to the fault; 
synchronous reactance plus external re- 
actance to the faul 

Where the fault is far from the machine, X’, and X, 
are nearly equal and 7’, may be of the order of 5 sec. 
This is much longer than the swing period studied, and 
our normal assumptions hold reasonably well. 

Where the fault is near the machine, X’; may be much 
less than X, with the result that 7’, may drop to the 
order of 1 sec. This time is comparable with the usual 
swing period, and the normal assumption leads to some 
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of a conventional stability calculation; dashed lines show 
how the more refined calculations tend to change results 


error. As the power system is less stable with its 
steady state than with its transient reactances and volt- 
ages, the error is on the side of optimism. 

Another variation from assumed constant voltage 
is caused by voltage regulators. Modern units respond 
to low terminal voltage rapidly, and the exciters raise 
the slip-ring voltage correspondingly. The longest de- 
lay between low terminal voltage and its correction is 
the build-up time of the field current with the time 
constant T’,. 

Occasionally a salient pole machine cannot be repre- 
sented accurately as an equivalent round rotor machine. 
The latter has nearly the same reactance in the quadra- 
ture axis as in the direct one; correct power output 
can be obtained from a single circuit using this com- 
mon reactance. Ina salient pole machine the reactances 
in the two axes differ, and the correct power output 
cannot be obtained from any simple circuit using con- 
stant voltages and reactances. Solution requires so 
adjusting the machine voltage set on the network 
calculator that power output of the machine will be 
correct for the step. 

Other questions frequently raised during stability 
studies include the best time interval for the step-by-step 
calculation and the proper lumping of machines. Swing 
magnitude of machines is little affected by the time 
interval, at least up to the point where it is too long 
to draw a smooth swing curve. 

The period of the swing is made shorter as the step 
intervals lengthen. This action possibly could cause 
some trouble with circuit breaker opening times if long 
step intervals are used in calculations with long clear- 
ing times. 

Intervals of 0.1 sec are practical. If one noncritical 
machine swings more than about 20 deg, it alone may 
be calculated at 0.05-sec intervals. If several machines 
or one important machine swings more than 20 deg, 
the entire run is made at 0.05 sec. 
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Special Electrical World Survey anc ' 


4 Typical Cases 


LEONARD M. OLMSTED, Managing Technical Editor 


@Desire of prospective homeowners to eliminate 
pole lines from new residential developments has 
long exerted pressure on utilities to place distribu- 
tion underground. But opportunities for doing this 
are much enhanced today by important changes in 
the residential field. 

For several decades utilities have beaten down 
the cost of underground systems. Many have col- 
laborated with real estate developers to dig in 
distribution facilities with mechanized equipment 
during grading and construction on the site. But 
electrical demands of many homes today have 
reached a level where conventional overhead sys- 
tems must be reinforced, narrowing the historical 
cost differential against underground distribution. 
Today’s irregular street layouts also boost the cost 
of pole lines and further narrow the differential. 
And the absolute dependence of all-electric homes 
on electricity places a new premium on the freedom 
of underground systems from the storm and traffic 
exposure of open-wire construction. 

Evaluation of these variables for a 567-home sub- 
division has enabled Commonwealth Edison Co, co- 
operating with the developer, to provide underground 
distribution for only $138 more per home than the 
aerial-cable system normally installed. And Cali- 
fornia Electric Power Co, faced with the need to 
sectionalize extensive cable systems, has adapted 
pole-type cutouts to semi-buried use. 

At the other end of the underground spectrum is 
heavy commercial service. For this, during the last 
three decades, the low-voltage network has proved 
completely adequate. Today the business centers 
of most important cities and many smaller ones have 
network service. The largest covers upwards of 100 
sq miles; the smallest, a few blocks. 

Beyond a doubt, the high initial cost of changing 
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over from radial to network is the reason why 
more business centers do not have this superior 
service. But Elizabethton, Tenn., has come up with 
a solution by starting its network overhead with pro- 
visions for conversion to underground. 

Secondary networks face the same economic pres- 
sure to use aluminum conductors as overhead dis- 
tribution. But the changeover is more involved 
for underground installations where space is limited 
and exposure to dampness almost a certainty. De- 
spite these obstacles, Consolidated Edison Co has 
worked out procedures to use aluminum whenever 
the metal market makes it more economical than 
copper. 

These developments highlight current progress 
in the underground distribution field. But other 
trends are developing, too. Some of these are re- 
vealed in Electrical World’s recent survey of under- 
ground distribution practices which serves to round 
out this Special Report. 


Survey of 42 Utilities Reveals Residential 
Underground Practices ........... p 88 


Pre-fab Cells House Transformers; Networks 
Reflect Area Needs .............. p 90 


Buried Cable Distribution a Success...p 92 
Fused Cutouts Sectionalize UG 4-Kv.. .p 96 
Aerial-Cable Network with Subway 


a a oe ee dee p 98 
Aluminum Used for Underground 
Secondary Mains ........... ..p 101 





Survey of 42 Utilities Reveals 


Underground Service Connection Is Customer’s Job. . . 


28 leave to customer 


... but 3 utilities maintain after customer builds 


.. .9 install at customer's expense, then maintain 


...and 1 provides underground service without charge. 


Only 3 utilities report no underground to residences. 


. . But Utilities Recommend Cable Type. . . 


19 promote Neoprene covered 


...7 specify Neoprene-jacketed rubber insulation 


...6 lean to rubber covered cable 


...and 4 suggest polyninyl chloride. 


But 4 stick to paper-lead cable 


...and 3 to lead over rubber or varnished cambric. 


.. and Encourage Use of Conduit 


21 prefer fibre 


... 13 recommend steel pipe 


. .and 8 suggest concrete, asbestos, soapstone, or tile. 


But 8 utilities accept direct burial. 





0 5 10 15 20 25 30 


Number of Utilities 


Focal center of the under- 
ground distribution field today is 
systems to serve new residential 
developments. Here the soaring 
demands of all-electric homes, 
coupled with the irregularity of 
modern subdivision planning, 
have boosted the cost of conven- 
tional open-wire systems and 
narrowed the cost differential be- 
tween them and underground. 
These circumstances combine to 
make the most favorable oppor- 
tunity yet for electric utilities to 
go underground in new residen- 
tial areas. 


Recognition of this oppor- 
tunity prompted Electrical World 
to survey trends in residential 
underground distribution and in 
secondary networks, considered 
by many engineers the ultimate 
in distribution. Replies from 42 
utilities provide assistance in 
documenting this trend to under- 
ground. These utilities serve 
nearly 40% of the industry’s 
customers. They include many 
of those known to be making new 
studies in the underground field. 
And their current practices and 
opinions provide an index of in- 
dustry practices in these five 
areas: 

1. Residential 
service connections. 
2. Residential 
secondary mains. 

3. Transformer _ installations 
for residential underground sys- 
tems. 

4. Secondary network expan- 
sion. 

5. Use of higher secondary 
voltages. 


underground 


underground 


Underground residential serv- 
ice connections are usually left 
entirely to the property Owners 
to finance and install. But some 
utilities install a service at cus- 
tomer’s expense. These, and a 
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Residential Underground Practices 


few others, maintain the under- —_Uilities Assume Responsibility for Cable Mains. . . 
ground service at no further ex- 


pense to the customer. 19 build at customer's cost, then maintain 


: ai .. .8 maintain mains installed by customer 
Despite their general inclina- 


tion to leave underground serv- 
ices to the customers, utilities 
usually advocate placing the 
cable in conduit. This is par- 
ticularly true when utilities take 
over maintenance of services; in 
this group only 16% accept di- 
rect-buried cable which they 
specify must be Neoprene 
covered. Cable in conduit also 
is usually required to be Neo- 
prene except on one system which 
specifies paper-lead. 


.. .and 2 provide free mains to underground services. 


2 leave underground lines entirely to the customer 


...and 13 report none in residential areas. 


.. .and Select Secondary Cables from Experience. . . 


18 use Neoprene-covered and 


Underground mains are usually 
built by utilities to supply under- 
ground services to residences. 
The original cost is still charged 
to the home owner, but main- 
tenance is provided by the utility, 
probably because other cus- 
tomers would be inconvenienced 
by a cable failure. But over one 
fourth of the utilities avoid 
underground mains in residential 
areas, specifying that any under- 
ground services be extended by 
the customer to connect to over- 
head distribution fed by pole- 
mounted transformers. 


. .8 others, Neoprene-jacketed rubber insulation. 


6 utilities prefer rubber covering alone and 





. .2 use polyvinyl chloride, 1 with Neoprene jacket. 


Only 4 stick to paper-lead and 


...2 use rubber-lead cable. 


. to Pull Into Underground Ducts 


Somewhat greater acceptance 
is indicated for direct burial of 
secondary mains. But the pre- 
ference is still for fibre ducts, 
followed by asbestos, soapstone, 
precast concrete, and tile. 


20 bury fibre ducts and 


11 use precast concrete, asbestos, soapstone, or tile. 


Only 1 utility specifies steel pipe for secondary mains, 


Cable for direct burial is 
usually specified as Neoprene- 
covered or rubber-Neoprene. And 
the lead-covered cable is con- 
sistently in fibre ducts. Number of Utilities 


But 8 find direct burial acceptable. 


10 ir 20 25 30 
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Pre-Fab Cells House Transformers, 


Transformers Installed by Utilities for Underground Services. . . 


26 use vaults or manholes 


...17 use partially-buried enclosures 


... 10 put transformers in ground-level enclosures 


...and 5, in customers’ houses or adjacent structures. 


‘But 11 feed underground from pole-mounted units. 


.. Are Usually Supplied by Primary Cable. . . 


18 pull in paper-lead and 





...17, Neoprene-jacketed rubber. 


6 prefer lead-jacketed rubber insulation 


...3 Stick to varnished-cambric-lead and 


...2 use polyethylene, 1 with lead sheath, and 


...2, rubber with PVC jacket or concentric neutral. 


.. Pulled Into Buried Ducts 


21 prefer fibre conduit and 


12, precast concrete, asbestos, soapstone, or tile. 


Only 4 specify steel pipe for primary cables. 


But 9 bury cable in earth, 6 under barriers. 


o 
wn 
oO 


15 20 25 30 
Number of Utilities 


In the location of transformers 
to supply these residential under- 
ground services appears the 
greatest variation. Preference is 
still for vault or manhole instal- 
lations. But the trend to par- 
tially-buried prefabricated en- 
closures is strong. If utilities fol- 
lowing this practice are lumped 
with those using enclosures set 
at ground level, they exceed the 
number holding to older types 
of installations. The total on this 
chart exceeds 42, the number of 
utilities surveyed, because some 
use several methods. 


Primary cable to supply these 
transformer installations is usually 
paper-lead or rubber-Neoprene 
pulled into conduit. Fibre is pre- 
ferred for the conduit although 
a few utilities specify precast con- 
crete, soap stone, asbestos, tile, or 
steel pipe. But nearly 20% have 
adopted direct burial for the 
primary cable, usually protected 
by a plank, concrete slab, or tile 
in the backfill. Neoprene-jacketed 
rubber insulation is preferred for 
this buried cable although paper- 
lead, rubber-lead, and varnished- 
cambric-lead have advocates. 


About 25% of the reporting 
utilities supply underground serv- 
ices in residential areas only 
from pole-mounted transform- 
ers, so this type of installation is 
conspicuous in the summary. 
Primary connections for these are 
usually conventional open-wire 
but occasionally one of several 
types of aerial cable. 


A few companies report oc- 
casionally installing an individual 
transformer in a house or ad- 
jacent structure, supplied by 
primary cable. 


Direct burial of transformers 
remains for the future. About 
16% of replies indicate some in- 
terest in such installations but 
none report any in service. 
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Networks Reflect Area Needs 


The low-voltage network field 
shows significant trends, too. 
Probably the most striking is that 
54% of the reporting utilities 
are not enlarging network areas, 
despite the system’s demon- 
strated ability to serve loads up 
to 200 Mva per sq mile. 


Expansion of network areas 
is most prevalent among utili- 
ties serving network loads under 
60 Mw per sq mile. This prob- 
ably reflects company policies of 
expanding network service to 
lighter density commercial and 
apartment areas before antici- 
pated growth makes changeover 
costly. 


Significant, too, is the fact that 
only one utility has cut back the 
area of its secondary network to 
gain capacity by radial operation. 
And that utility does not plan 
to continue the cut-back. 


Transformer purchases reflect 
the desire of some companies to 
avoid the possible fire and ex- 
plosion hazard of network trans- 
formers. Over 35% of report- 
ing utilities buy askarel-filled 
transformers, and a few look to 
dry-type units. 


Higher secondary voltage, on 
the order of 265/460, appears 
firmly established for commer- 
cial service. Nearly 60% of re- 
porting utilities provide it for a 
total of 266 existing or prospec- 
tive customers. But only 24% 
anticipate using this voltage for 
network service. This voltage is 
also used by 7% of reporting 
utilities to supply 28 apartment 
buildings. 


In the long range, 21% antici- 
pate a boost to this or some 
similar voltage for certain resi- 
dential areas. One reports it al- 
ready available and another, that 
it is seeking a real estate de- 
veloper to corporate in an ex- 
perimental installation. 


Network Capacity Paces Load, Area Growth 
8 : 


+— These utilities add capacity to serve 
growing load in fixed areas 








While these are 

also enlarging 
“ their network 
service areas 
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Transformer Purchases Reflect New Requirements 
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265 /460-V Gains for Commercial Service, Lags Elsewhere 
eee eS} So 25 utilities serve 266 commercials 
: oe at 265/460 or similar voltage 
120/208 or 240 v .. . but 17 do not. 


Feo 


120/208 or 240 v0 


10 utilities contemplate 265/460-v area networks 





...but 32 do not. 


e 3 utilities serve 28 apartments at 265/460 or similar voltage 


. but 39 do not. 
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Buried-Cable Residential Distribution 


© Commonwealth Edison has 
excellent operating experi- 
ence on underground system 


© Company is now trying to 
reduce cost difference of 
overhead and underground 


R. E. SMITH, General Division Engineer, 
J. C. SMITH, Asst Project Engineer, 


Commonwealth Edison Co, Chicago, Ill. 


Excellent operating experience 
with an extensive buried-cable resi- 
dential distribution system is spur- 
ring Commonwealth Edison Co to 
concentrate on reducing the cost 
differential between overhead and 


Cost of Buried Cable at Springdale 


Item 
1, 13,367 ft of No. 6, 2/c, 5-kv concentric 


2. Trenching and backfilling 


Total cable installation 
3. Installation of 42 vaults 
(A) Vault only 
(B) Vault wiring & transformer 
installation 


Total per vault 


D 
° 


5 
°o 


Cost — Dollars Per Customer 





Labor and 


Material Transportation Total 
$0.03 /ft 


0.37 /ft 


$0.41 /ft 
0.37 /ft 


$0.78 /ft 


$0. 40/ft 
$41.00 $172.00 
89 .00 


$130.00 


147 .00 
$319.00 


SYMMETRICAL 














Load Density - Kva Per Customer 


FIG 1—COSTS OF UNDERGROUND CIRCUITS on curvilinear and symmetrical 
streets run 88 and 100% above costs of open wire for 5-kva load per customer 
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underground. The main problem 
of underground distribution is cost. 
Initial investment is now far greater 
than for overhead, although the 
maintenance cost is lower. 

Closer evaluation of the many 
benefits of buried-cable distribu- 
tion should economically justify its 
acceptance. Underground distribu- 
tion vastly improves both residen- 
tial area appearance and service 
continuity, particularly during se- 
vere storms. In addition, an under- 
ground installation probably will 
not have to be replaced before serv- 
ing for its expected life. 

Commonwealth Edison’s expe- 
rience with buried cable dates back 
to 1935. Since then the company 
has installed 460 miles of 2.4/4.16- 
kv primary feeds. These consist of 
No. 6 and No. 1/0 2-conductor, 
5-kv, rubber-insulated, Neoprene- 
jacketed cables. Seven No. 14 al- 
loy-coated copper wires are spiral 
wrapped on the No. 6 cable to 
form the neutral. 

Along with buried cable, and sec- 
ond in importance, has been the 
development of the above-ground 
vault. The company has about 600 
of these vaults in service. Early 
vaults were of reinforced sewer tile 
with a metal lid. More recently, 
similar ones of steel were developed. 
Now, fiber glass vaults offer im- 
proved appearance. 


Vaults House Transformers 


The tile vaults, 48-in. high with 
48-in. ID, house overhead-type 
transformers and associated protec- 
tive equipment. Line-type discon- 
nects were installed in the vaults 
for cable-sectionalizing purposes. 

The tile vaults hold most 3712- 
kva and some 50-kva 2,400-v trans- 
formers. The steel vaults are large 
enough for 100-kva, 2,400-v trans- 
formers, and the fiber glass ones 
have been designed for 100-kva 
7,200-v transformers. 

The tile and steel vaults are set 
on reinforced concrete foundations; 
the fiber glass vaults, on gravel. 
Some concrete foundations are pre- 
cast; others are poured in the field. 
The vaults housing larger trans- 
formers are especially designed for 
good ventilation. 

Although the company’s expe- 
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Proves Success 


rience with the above-ground vault 
and buried cable has been highly 
satisfactory, enough information is 
still not available on the extent that 
underground is cutting operating 
and maintenance expenses. 

Experience indicates, however, 
that overhead systems require con- 
siderably more personnel for their 
operation. Severe storms impose a 
Staggering job on operating per- 
sonnel; tree trimming costs get 
larger each year; and growing loads 
require still greater service con- 
tinuity. 

Modern residential developments 
aggravate the problem of ap- 
pearance. Curvilinear streets and 
unsymmetrical block arrangements 
require more poles and guys on 
streets and rear-lot lines. 

For these reasons underground 
distribution may be the answer to 
the many problems facing over- 
head lines. One recent example of 
buried-cable residential distribu- 
tion is the Springdale subdivision, 
about 15 miles west of downtown 
Chicago. The subdivision started 
with 160 homes; 200 more are 
planned this year; ultimately there 
will be 567. And all power and tele- 


CURVILINEAR 


phone facilities are underground. 

These homes range from $30,000 
to $45,000. About 95% have all- 
electric kitchens and _ laundries. 
About 35% will have 3-hp central 
air conditioning initially. It is esti- 
mated that within 5 years at least 
half of the remaining homes will 
have central air conditioning and 
the rest will have several room 
coolers each. Estimated _ initial 
coincident demand of all homes is 
5 kw per home, with an ultimate of 
about 8 kw. 

To assure ample capacity for ex- 
pansion, there are no secondary 
mains. Customers’ services are run 
directly to the transformer vaults, 
which were placed so that an aver- 
age of four service cables are taken 
from each vault. 

Service cables have one No. 4 
and two No. 2 conductors. There- 
fore, capacity limitation is re- 
stricted to the primary cable. This 
limitation can be controlled by 
increasing the primary points of 
supply to the area and balancing 
load on the three phases of the sys- 
tem. 

All lines are on a 10-ft rear-lot 
easement. In general, electric facili- 
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UNDERGROUND DISTRIBUTION buried 
economically by mechanized equipment 
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FIG 2—INVESTMENT COST per kva of load decreases for all 
types of construction as load per customer increases. Dif- 
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ference in distribution cost per kva of load narrows for 
different types of construction as customer load increases 
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Overhead 


Cost -Dollars Per Customer 


Underground 


1951 1952 1953 1954 


FIG 3—OPERATING and repair costs 
are appreciably lower for buried cable 
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ties are on one side of the center 
line and telephone on the other. 

Rear-lot line easements are pre- 
ferred, as they offer simpler service 
and less interference from sewer, 
water, and gas lines. With a street 
layout, secondary mains are re- 
quired on both sides of the street; 
or, if secondaries are run on only 
one side, there is the added expense 
and complication of some services 
crossing the street. 

The company maintained close 
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FIG 4—TREE-TRIMMING costs show marked increase recently. Capitalized at 
15%, this expense justifies an additional $15 investment in underground 


cooperation with the builder and 
the telephone company. Conse- 
quently, final grade was established 
so that cable depths were correct 
and vaults at the proper grade. Then 
trench and vault locations were 
staked. Trenching was continuous, 
but cable was stopped 5 ft from 
the vault and sufficient cable was 
coiled in the trench to reach the 
vault. 

Two 2-in. x 2-in. x 4-ft planks, 
nailed together to form an “A” 


Failures per 100 Miles of Line 


1949 1950 


frame, were placed over the vault 
location. This permitted filling the 
trench immediately after the cable 
was installed but left enough cable 
to feed into the vault. It also per- 
mitted excavation for the vault with 
an 8-ft bulldozer blade. 

For the vault base a 5-ft x 5-ft x 
4-in. concrete slab was poured on 
top of an 18-in. bed of coarse 
gravel. Fibre bends were set in the 
concrete base to provide the cable 
entrance to the vault. Enough duct 
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FIG 5 — FEEDER FAILURE RATES are considerably lower 
for buried concentric cable than for overhead open-wire 


= q FIBRE GLASS VAULT is latest of three designs of above- 
ground enclosures. Others are reinforced sewer tile or steel 





was furnished to the excavator to 
clear the base by 36 in. Ground 
rods were given to the excavator 
and installed by him. 

Vault bases were installed in 
groups of four. Vaults and trans- 
formers were delivered to the job 
and set on the bases. Primary 
cables were threaded through the 
duct into the vault, and boards were 
placed over the secondary ducts to 
keep out dirt until the electrical 


contractor could install service 
cables. 

Completely self-protected trans- 
formers simplify vault wiring. 


Cable was looped into each vault, 
and one sectionalizing disconnect 
was provided. Thus only one trans- 
former was supplied by a section 
of cable between  sectionalizing 
points. 

When underground facilities are 
installed in a subdivision such as 
Springdale, the building developer, 
often known as the subdivider, is 
asked to pay the difference between 
an overhead and underground sys- 
tem. The cost estimate for Spring- 
dale was based on aerial cable vs 
buried cable, as the company 
would have installed aerial cable 
for primary and secondary. 


Builder Shares UG Cost 


Cost to the subdivider was esti- 
mated at $19 per customer but ran 
to $22. In addition, the subdivider 
installed the foundations for the 
vault and set it in place at an esti- 
mated cost of $16. He also installed 
the customer-owned underground 
service cables at an estimated $100. 
Therefore, total cost to the sub- 
divider was about $138 per house. 
Actual costs of the Springdale de- 
velopment are shown on page 92. 

In other subdivisions being de- 
veloped the subdivider digs and 
backfills the trench as his contribu- 
tion to defraying the higher cost of 
underground. In some cases this is 
his total contribution. 

Commonwealth Edison uses aerial 
secondary cable as a basis for com- 
paring overhead and buried cable 
costs in the more expensive resi- 
dential subdivisions. In this design 
the cable messenger serves as a 
common neutral and a single-con- 
ductor primary phase wire is strung 
on a ridge pin on the pole top. 

Underground distribution is gen- 
erally installed in subdivisions which 
have higher than average electric 
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FIG 6—LOOP PRIMARY LAY-OUT is typical underground feeder arrangement. 
Outage time for primary cable failures is less here than for plan in Fig 7 


oo 
Conventiona 
Transformer 





FIG 7—ALTERNATE LOOP and tap plan calls for cable to be looped through 


every other vault. 


demands. Overhead facilities are 
put in most new subdivisions with 
only an average demand. However, 
underground distribution was in- 
stalled in one subdivision of $13,- 
000 to $15,000 homes. In this case 
the subdivider paid the entire dif- 
ference in cost. 

To evaluate costs of various types 
of distribution facilities, the com- 
pany made estimates for open-wire 
overhead, aerial cable, and buried- 
cable systems. Estimates were made 
for both symmetrical and curvili- 
near streets. 

The estimates showed that for 
a 5-kva average demand per cus- 
tomer on symmetrical streets open 
wire costs $61 per customer; aerial 
cable $90; and buried cable $121. 
On curvilinear streets open wire 
costs $100; aerial cable $163; and 
buried cable $188. 

These figures include typical 
field construction costs but no engi- 
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In event of cable failure, emergency cable must be used 


neering costs. The estimates allow 
for the difference in cost between 
cabled overhead service drops, 
which the company normally fur- 
nishes for $25, and $15 cost to the 
company of connecting the cus- 
tomer’s underground service cable. 
Transformer costs are not included, 
as they are common to both plans. 

It appears, therefore, that under- 
ground costs run 88 to 100% above 
open-wire costs for loads of 5 kva 
per customer (Fig 1). 

Investment cost per kva of 
load decreases for all types of con- 
struction as load per customer in- 
creases (Fig 2). And, the difference 
in distribution cost per kva of load 
for different types of construction 
narrows as load per customer in- 
creases (also illustrated in Fig 2). 
This fact is an important considera- 
tion in the company’s plan for sim- 
plified underground construction. 

Operating and repair costs are 
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appreciably higher for overhead 
than for buried cable (Fig 3). Tree- 
trimming costs show marked in- 
creases (Fig 4). Feeder failure rates 
are considerably higher for over- 
head open-wire systems than for 
buried concentric cable (Fig 5). 
However, much more information 
is needed for definite conclusions. 
The company is stepping up studies 
of all factors in this overhead-vs- 
underground dilemma. 

These preliminary figures indi- 
cate that in company areas outside 
Chicago the operating cost dif- 
ferential between overhead and 
underground is about $6 per cus- 
tomer. When this figure is capital- 
ized at 15%, an additional invest- 
ment of $39 per customer can be 
justified for underground. 


Operating Expenses Lower 

Similarly tree-trimming expense 
would justify an additional $15 in 
investment, and service operating 
expenses might add $4. Thus, re- 
duced operating and maintenance 
expenses justify at least a $58 in- 
creased investment per customer for 
the underground system. 

The company’s studies show that 
the failure rate is lower for paper- 
insulated, lead-covered cable in duct 
than for oil-base concentric type 
cable. In paper cable, mechanical 
damage accounts for 2.2 failures per 
100 miles per year; lightning and 
other causes, 1.6; total of 3.8. In 
concentric cable, mechanical dam- 
age causes 2.9 failures; lightning 
and other, 2.5; total of 5.4 failures. 

Mechanical failures in duct are 
usually due to damage during in- 
Stallation and at the duct mouth 
from cable movement. Mechanical 
damage to concentric cable usually 
means someone has dug into it. 

Failures caused by lightning are 
few on paper cable, which is used 
in the city, because of shielding and 
increased use of arresters. But light- 
ning accounts for a larger number 
of failures on concentric cable, used 
mostly in rural and suburban areas. 

No failures of concentric cable 
have been charged to insulation fail- 
ure. The company has no record of 
a personal injury caused by digging 
into buried concentric cable. 

In this study of failure rates there 
is a wide difference in the number 
of miles and years compared for 
each type of cable. Nevertheless, 
the failure rate of concentric cable 
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appears satisfactory and will prob- 
ably be reduced as methods are im- 
proved. 

Transformer failures have been 
negligible on the company’s under- 
ground systems. There have been 
no failures of secondary bus dur- 
ing 8 years of operation in a town 
with 3,000 customers supplied from 
underground secondaries. However, 
several failures occurred on cus- 
tomer-owned cable service connec- 
tions. As these failures usually put 
the customer out of service, they 
are easy to locate. 

Typical underground feeder ar- 
rangements are shown in Figs 6 and 
7. In one arrangement (Fig 6), the 
feeder is looped through each of the 
above-ground vaults. A cable fault 
can be isolated by opening the dis- 
connects and testing with the fuse 
until the faulted section is found. 
Any transformer on the faulted sec- 
tion can be transferred to unfaulted 
cable by changing the cable lead in 
the cutout. After service is restored 
the fault can be located and re- 
paired. 

In the other feeder arrangement 
(Fig 7), called the alternate loop and 
tap plan, the cable is looped through 
alternate vaults. Transformers in the 
remaining vaults are tapped directly 
to the cable. With this plan, how- 
ever, transformers tapped directly 
to the cable cannot be transferred 
to a different source in event of 
cable failure. An emergency cable 
must be used (dotted line in Fig. 7) 
to pick up the one transformer. The 
fault can then be located and re- 
paired as in the first feeder arrange- 
ment. 


12-Kv Primary a Possibility 


Experience shows that outage 
time for primary cable failures is 
less where the cable is looped 
through the vault than where emer- 
gency cable is needed. Outage time 
may be lengthened considerably by 
adverse circumstances, or it may be 
cut to a minimum when modern 
cable-fault-locating equipment is 
brought to the job promptly. 

Higher primary voltage, such as 
12 kv, a possibility for underground 
systems, will materially increase the 
costs of cable, vault, vault wiring, 
and transformer. However, 12-kv 
distribution centers and higher-ca- 
pacity feeders offer savings in cost 
per kva to help offset the higher 
costs. 





Fused cutouts installed .. . 


Sectionalize 


© Short - circuit field tests 
prove inherent safety of this 
new low-cost method of pri- 
mary sectionalizing 


© Calectric installs up to six 
bayonet-type fused cutouts in 
a single octagonal enclosure 


C. B. ANDERSON, Underground Engineer, 
California Electric Power Co, Riverside, 
Calif. 


Growing complexity of its 4,000-v 
semi-buried residential distribution 
has spurred California Electric 
Power Co to develop a low-cost 
method of primary sectionalizing. 
This scheme consists of bayonet- 
type fused cutouts installed in semi- 
buried transformer enclosures. The 
inherent safety of this method has 

een proved in short-circuit field 
tests. 

Calectric began installation of 
low-cost “modified” underground 
systems in 1950, primarily in the 
better-class housing areas of Palm 
Springs. This type construction was 
feasible in arcas having low annual 
precipitation and good soil drain- 
age. 

Semi-buried transformer en- 
closures were developed as prime 
cost-reduction feature of this in- 
stallation (EW, March 24, 1952, 
p 124). The design incorporated 
octagonal concrete bases and octag- 
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in semi-buried enclosures . . . 


in California Electric Power's residential areas . . . 


4-Kv Underground System Safely 


onal corrugated galvanized metal 
enclosures with removable sheet 
metal tops. 

Overhead transformers with inter- 
nal fuse and circuit-breaker protec- 
tion were installed in the enclosures. 
Shielded 5,000-v, rubber -like- 
insulated primary and 600-v syn- 
thetic-insulated secondary cables 
were run in duct to buried pre-cast 
concrete boxes used for primary 
and service junction boxes. 

Originally, primaries were spliced 
solidly without regard for sectional- 
izing of taps, main or parallel feed- 
ers. This was reasonable at the 
time because initial installations 
consisted of little more than a pri- 
mary service dip. 


Cutouts Keep Costs Low 


In general, the basic method has 
performed adequately. However, 
with greatly accelerated growth in 
recent years, it was frequently neces- 
sary to schedule extended outages 
of entire subdivisions to permit addi- 
tions or repairs. These outages 
made attractive the study of primary 
sectionalizing means, but cost had 
to be minimized to stay within the 
original design concept. Also, 
studies had established the desir- 
ability of planned fuse coordination 
in subdivisions. Therefore, Calec- 
tric engineers looked to semi-buried 
fused cutouts to give both sectional- 
izing and protective service at low 
cost. 

The standard Calectric enclosure 
originally designed for semi-buried 
transformers was adapted easily for 
installation of up to six bayonet- 
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type fused cutouts. But there was 
some question about the ability of 
cables and enclosures to withstand 
the high pressures and temperatures 
developed by the cutout under fault 
conditions. Calculation of pressure 
effects on the enclosure proved too 
difficult because of irregularity of 
ventilation openings. These open- 
ings are formed at top and bottom 
by corrugations of the metal side 
against straight reinforcing bands. 

Consequently, field tests were 
staged to yield the desired data, in- 
cluding effect on cables and char- 
acteristics of fuse links specified 
for use in the cutouts. 

For the tests, 100-amp, 7,500-v 
bayonet-type fused cutouts, rated to 
interrupt 16,000 amp, were mounted 
in a standard semi-buried trans- 
former enclosure. Cable connections 
were made to a 4,000-v substation 
bus and to an oil circuit breaker 
manually closed to create single and 
3-phase faults at the cutouts. 

Three-phase short circuits as high 
as 8,400 amp asymmetrical cleared 
in less than 1 cycle, as shown on a 
recording oscillograph. Although 
the enclosure was bulged, no seri- 
ous damage occurred. 

Cables of rubber-like insulation 
with Neoprene jackets had been 
placed at varying distances from 
the cutout discharge. Careful scru- 
tiny of those cables within 12 in. 
of the blowout revealed no visible 
damages other than a fine coat of 
copper borate discharged from the 
cutout. 

Although copper borate is non- 
conducting, it is felt that stress 
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cone terminations covered by this 
fault discharge should be cleaned 
before service restoration. As an 
additional safety factor, cables are 
being routed as far from the cutout 
discharge as possible. 

The tests subjected the equip- 
ment to duty far heavier than 
normally experienced in Calectric’s 
residential areas. Therefore it was 
concluded that the cutouts are 
highly efficient for fault-clearing 
and for use as a manual load-break 
device. The 7,500-v rated cutouts 
are being used with confidence both 
on 4,000-v grounded and 4,800-v 
ungrounded systems. 


Tests Confirm Safety 


Results of many high fault test 
interruptions within standard en- 
closures indicate that the enclosures 
are acceptably safe for company 
personnel and the public. 

Most installations therefore now 
consist of bayonet-type fused cut- 
outs in semi-buried enclosures. A 
few applications utilize line-type in- 
dicating fused cutouts in small 
easily accessible traffic-type man- 
holes where the semi-buried en- 
closure would interfere with traffic. 
Manholes are about 2% times the 
cost of the junction box previously 
used. Operation of disconnects is 
by a 6-ft hotstick from outside the 
manhole. 

For both types of installations, 
cost of cutouts was partially offset 
by elimination of manhole joints. 
All feeder cables are terminated in 
stress cones prior to connection to 
the disconnects. 
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New overhead secondary system . . . 









eliminates conglomeration of wires, and... 


Aerial Cable Network in Business 


J. F. MEAGHER, Manager, Elizabethton 
Electric System, Elizabethton, Tenn. 


Elizabethton, Tenn., (pop. 11,- 
000) has replaced an outmoded 
open-wire radial system in its busi- 
ness district with a 1,200-by-1,700- 
ft aerial-cable network using under- 
ground transformers and protectors. 
This new system paves the way for 
going underground if necessary. 

The open-wire system, which had 
become run down because of ma- 
terial shortages during the war, was 
conglomerated with construction 





Conductors are pulled in place, . . . 
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specifications and wires. There were 
as many as 14 wires in a single 
location. 

Primary capacity, however, was 
in fair shape—7.2/12.5-kv wye. 
But the safety code was violated in 
12-ft alleys where clearances to 
buildings were inadequate. Further- 
more, transformers and secondaries 
were badly overloaded. 

A study made in late 1948 indi- 
cated that the system needed to be 
rebuilt completely in the business 
district. The study concluded that 
the radial system would still provide 
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the most economical service for 
many years. In the next few years 
several transformers were added to 
the radial system, but nothing was 
done with the secondaries. 

This study did not anticipate the 
accelerated load growth shortly 
thereafter. So, a second study was 
made in 1953. Two major electrical 
manufacturers were given data on 
kilowatthour use, kilowatt demand 
in the business blocks, and other 
information on the existing system. 

Both firms recommended a net- 
work system having nine 300-kva 





suspended from blocks on messenger, . . . 
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Area Looks to Ultimate Underground 


transformers and 500-MCM second- 
aries. As a second choice one firm 
suggested 11 225-kva transformers 
and 350-MCM secondaries. Both 
preferred medium or heavy-duty 
equipment to a light-duty overhead 
network. 

Further studies were made by a 
Memphis consulting firm, and their 
conclusions were backed up by a 
calculating board check. 

These studies led to choice of an 
aerial-cable network of 13 225-kva 
underground network-type trans- 
formers on overhead steel struc- 


— 


\ 


rT ce, 


and lashed with field spinner . . . 
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tures. These transformers were 
chosen because they can be placed 
in underground vaults at a later 
date. 

The transformers were equipped 
with primary switches and network 
protectors. The transformers, placed 
to accommodate loads, were spaced 
2 to 4 spans apart in the alleys. The 
spans range from 77 to 125 ft and 
average 95 ft. 

Secondary mains, consisting of 
350-MCM copper-conductor aerial 
cables, were installed along 1,600 ft 
of the alleys on each side of and 
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to make a neat final installation 


parallel to the main street. They 
were tied together at the ends of the 
alleys and at two intermediate cross 
streets with No. 4/0 aerial cable. 
Two loops also extend to the sides 
of the area served from the two 
main alleys. 

Secondary cables were tied to- 


gether and to the transformers 
through limiters and _ standard 
underground-type moles. Limiters 


on 350-MCM cables are rated 300 
amp; those on 4/0 cables, 250 amp. 

The network is supplied by three 
12.5-kv feeders. The primaries are 


A 
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——— |5Kv Primary Cable 
125/216-Volt Secondary Cable 
~< 225-Kva 3-Phase Network 
rs Transformers 
—\— Secondary Limiters; 300A on 
350 Mcm, 250A on 4/0 


Trans. No. 2 
| (Feeder 2) 


Trans. No. | 
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arg No.6-15Kv Cable 
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Feeder No.1 3 
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Feeder No.3 


Trans. No. I4 
(Feeder 2); 
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350 Mcm 


NETWORK CONSISTS of 350-MCM copper-conductor aerial- 
cable secondaries and 13 225-kva submersible network-type 


No. 6 copper-shielded aerial cables 
connected to the open-wire circuits 
by means of 15-kv compound-filled 
potheads at the outskirts of the net- 
work. 

The feeders, which are on sepa- 
rate oil circuit breakers at the sub- 
station, serve residential load beyond 
the network area. Two circuits ex- 
tending several miles into rural areas 


350 Mcm re : 350 Mcm — 


Trans. No. |3 
(Feeder 1) 


Feeder No.2 


Trans. No.3 Trans. No.4 
(Feeder |) (Feeder 3) 


,No.6-15 Kv Cable , 
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(Feeder 1) 
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350 Mcm 


Trans. No. !2 
(Feeder 2) 
No.6-I5 Kv Cable -“ 
as 0” 





are protected from line faults be- 
yond the city by pole-top reclosers. 
The reclosers were installed about 
2,000 ft past the points where the 
open-wire circuits leave the aerial- 
cable network. Locations nearer 
the network were avoided because 
the available short-circuit currents 
were too high for the reclosers to 
handle. 


3 
350Mcm SS » 350Mcm 


transformers on overhead steel structures. 
outmoded open-wire radial system in the business district 


Net Cost of Project Is $178,500 


Item Quantity 
Steel transformer structures..................... 13 
Transformer with secondary protector and primary 

SMS cit & whi edna ewok beapa SROs 13 
Primary cable complete........................ 9,053 ft 
Secondary 350-MCM cable complete............. 6,085 ft 
Secondary 4/0 cable complete.................. 1,347 ft 
Poles, anchors, guys, cutouts, arresters, risers, etc.... ....... 
Ce CN sass Ses Se 266 
Changing and reworking services................ «2... 

Total... 


Less net salvage 
Net cost of project 
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“T_(Feeder 3) 350Mcm 
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(Feeder 2) 
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(Feeder 3) 
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350Mcm 


It replaced an 


The cables were all spun in the 
field. The No. 6 primaries were spun 
on a 5/16-in. EHS Copperweld 
messenger, and the secondaries on 
Y4-in. Copperweld messengers. Be- 
fore installation, the messengers 
were pre-stressed to maximum cal- 
culated tension for at least 16 hr 
and then returned to desired string- 
ing tensions. 


Unit Cost Total 
$813.75 $10,881.88 
5,948.01 77,324.18 
4.68 42,780.28 
5.71 33.139. 22 
4.26 6,793.54 
sae de ae 15,846.07 
54.80 14,577 .00 
Sa aac 5,043.80 
gies Mae ... $208,385.97 
tia, Bae e es | 29,840.22 
* sak igi $178 545.75 
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Aluminum 


Cable 
Used for 


Secondary 


Mains 


Con Edison has made sub- 
stantial progress in program 
to develop complete line of 
interchangeable aluminum- 
copper splicing accessories 


L. F. PORTER, Senior Engineer, Consoli- 
dated Edison Co of New York, Inc. 


Through the use of aluminum 
and copper interchangeably on its 
underground secondary network, 
Consolidated Edison Co expects to 
profit from price differentials and 
to ease its supply problem when 
either metal is scarce. To achieve 
these objectives, the company has 
installed 158,000 circuit ft of alumi- 
num mains cable and is developing 
a complete line of interchangeable 
aluminum-copper splicing accesso- 
ries. 

Economic justification for using 
aluminum rather than copper on 
underground mains will depend on 
a definite price differential favor- 
ing aluminum. There are several 
reasons for this: 

1. Splicing costs are higher for 
aluminum. The compression-type 
joints require more crimps, and 
an aluminum joint needs more care 
than a copper joint. 

2. Aluminum splicing materials 
will cost more, because of larger 
size. 

3. Larger splice boxes are needed. 

4. When eventually removed 


FIG 1—NON-LIMITERED CRAB JOINTS have been designed and prototypes tested 
in company’s effort to obtain interchangeable accessories. Here is a 2 x 2 joint 


FIG 2—SIGNIFICANT DIFFERENCE in size of aluminum and copper joints is 
pointed up in this comparison of No. 4/0 copper and 350-MCM aluminum limiters 


FIG 3—ALUMINUM COMPRESSION JOINTS that have made equally good connec- 
tions in extensive tests are the indentation and the hexagonal crimp types 





from the ground, copper will bring 
a higher salvage price. 

5. Where aluminum is connected 
to existing copper joints, the cost 
of the splice will be substantially 
higher than for a copper-to-copper 
joint, because of additional connec- 
tions and material. 

Con Edison’s initial installations 
consisted of six 350-MCM alumi- 
num rubber-neoprene (R/N) phase 
cables and two No. 4/0 bare copper 
neutrals, totaling in all about 8,000 
circuit ft. These took the place of 
eight standard No. 4/0 copper 
cables. 

Another 150,000 circuit ft of 
aluminum mains have been put in 
since early 1956. These larger-scale 
installations consist of six 350- 
MCM R/N phase cables and two 
350-MCM_ polyethylene - jacketed 
neutral cables. 


Large Size Limits Use 

The substantially larger size of 
aluminum cable and joints, com- 
pared with copper, places some 
limitations on its use in existing 
ducts. The twin aluminum mains re- 
quire a minimum duct of 4-in. dia, 
and fewer cable ends can be joined 
in splice boxes designed for copper. 

The earlier aluminum cable in- 
stallations were made on an experi- 
mental basis in a segregated area to 
minimize the aluminum - copper 
splicing problem. These connections 
were made using crab joints pro- 
vided with both aluminum and 
copper terminals, and no limiters 
were installed. 

Installations begun in 1956, how- 
ever, are being used to reinforce, ex- 
tend, and replace existing copper 
mains where 4-in. duct is available 
and splice boxes are above a mini- 
mum size. The cable ends have been 
spliced, to date, by means of copper 
crab joints and aluminum-copper 
adapters. These adapters consist 
of aluminum connectors with fac- 
tory-connected 18-in. lengths of 
4/0 R/N copper cable at one end. 
The aluminum cables now being in- 
stalled are afforded limiter protec- 
tion by means of limitered copper 
crab joints. 

The 4/0 copper limiter gives 
ample short-circuit protection to 
the 350-MCM aluminum cable be- 
cause the cable has a slightly higher 
thermal capacity than 4/0 copper. 
This higher capacity has been 
proved by “roasting” tests in duct. 


102 


A basic investigation was started 
late in 1955 to obtain a complete 
line of aluminum splicing acces- 
sories which would be interchange- 
able between copper and alumi- 
num cables. This work has been 
carried on with the cooperation of 
several manufacturers. While sub- 
stantial progress has been made, 
this program is not yet completed. 


Connectors Have Dual Use 


Aluminum connectors are now 
available in 350-MCM and 750- 
MCM sizes. These may also be 
used for connecting the approxi- 
mately equivalent copper cable 
sizes, 4/0 and 500-MCM respec- 
tively, by using tinned copper in- 
serts. The 750-MCM aluminum 
cable will be used for transformer 
secondary connections and _ for 
larger building services. 

Non-limitered crab joint designs 
(Fig 1 shows a 2 x 2 joint) have 
been completed and _ prototypes 
tested. Testing of aluminum cable 
limiters and limiter lugs is also 
virtually complete. But limitered 
aluminum crab joints may not be 
adopted because of their bulkiness. 
Instead, consideration is being 
given to individual cable limiters 
which would be connected to crab 
joints provided with solid stud ter- 
minals for compression connections. 
Fig 2 illustrates the significant differ- 
ence in size of the two limiters. 

Methods of connecting small 
aluminum service cables in larger 
aluminum connectors are still under 
investigation. Satisfactory adapters 
are not yet available. 


Prototypes Tested Severely 


All designs developed in this in- 
vestigation are subjected to a mini- 
mum of 30 8-hr-cycle heat tests 
with 200C on the connector. This 
heat cycling is intended as an ac- 
celerated test to reveal any tendency 
of the compression joints to de- 
teriorate from gradual relaxation of 
the aluminum under operation. 

The electrical connections must 
be thermally better than the cable 
insulation. As system disturbances 
may occasionally subject network 
mains to severe overload, the con- 
nections must be tested more rigor- 
ously than is necessary for other 
applications, such as building wir- 
ing. For this reason, the joints at 
limiter terminals which may be 
heated severely under certain short- 


circuit conditions are tested at 350C 
for 2 hr. In all these tests the joints 
must show no increase in resistance. 
Two types of compression joints 
(Fig 3) have been tested extensively 
and make equally good connec- 
tions. The hexagonal crimp type, 
however, shows some advantage 
over the indentation type: A shorter 
connector is required, and the com- 
pressed joint is straighter. Joints 
of the indent type bend appreciably 
after three or more indentations. 

It appears probable that alumi- 
num main cables can be installed 
more economically with copper neu- 
trals than with aluminum. An alumi- 
num neutral cable may prove uneco- 
nomic where many connections are 
made to existing copper neutrals 
because the underground aluminum 
cable must be kept dry to mini- 
mize corrosion. Also, the copper 
neutral cable is bare and cannot be 
connecied directly in an aluminum 
connector. Therefore, a copper 
stop-joint connector must be used 
and an insulated copper cable in- 
serted between this stop-joint and 
the insulated aluminum neutral 
joint. These complications make 
the aluminum neutral costly. 


AC Corrosion Is Problem 


Another problem area under con- 
sideration is ac corrosion of the 
aluminum cable. Experience and 
tests show that an aluminum con- 
ductor energized by alternating cur- 
rent and immersed in water will 
produce ac electrolysis between the 
aluminum and any adjacent metal- 
lic structure. Both metals are cor- 
roded by this action, which appears 
to result from the rectification of 
alternating current by aluminum. 
There is evidence that this corro- 
sion, which is not experienced with 
copper conductors, will occur with 
rather slight water leakage. Conse- 
quently, the phase cable insulation 
must be highly water resistant. 

The ac corrosion problem is be- 
ing thoroughly investigated, as it 
may well determine the suitability 
of aluminum for underground. 

Con Edison will carry its de- 
velopment program to completion to 
obtain aluminum accessories which 
will connect either aluminum or 
copper cables. However, future 
purchases of aluminum cables for 
underground secondary use will de- 
pend on market prices and evalu- 
ation of the ac corrosion problem. 
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RELIGHTING PLAN for Hendersonville, N. C.’s Main Street is 
reviewed in light of results. Left to right are Duke Power 
Company local manager J. M. Gaines; General Electric illumi- 
nating engineer R. M. Swetland; and Mayor A. V. Edwards. 


Start-to-finish engineering help is part of 
General Electric’s street lighting “package” 


Initial survey, preliminary application 
investigation, action recommendation, 
complete Illuminating Engineering Re- 
port, for your staff or consultants... any 
or all of these services are included in the 
engineering aid ‘‘package”’ at your dispo- 
sal when you place your street lighting 
business with General Electric! 


General Electric has experienced out- 
door lighting specialists in all key cities. 
Backing up these field specialists are more 
career lighting men at the Hendersonville, 
N. C., plant. The talents of both groups 
are available to you at all times. 


Benefit from the years of street lighting 
experience General Electric has gained 


since Thomas Edison lighted the street in 
front of his home in 1879! Put this accu- 
mulated know-how to work devising the 
best means to bring greater visibility to 
your city’s streets! 


VISION-ENGINEERED SYSTEMS 


Let G. E. help your street lighting pro- 
gram on a vision-engineered system 
basis. On every lighting project, regard- 
less of size or type, General Electric offers, 
in addition to engineering aid: 


PROJECT RESPONSIBILITY —one source of 
supply for all your street lighting needs. 
This includes full lines of filament, mer- 
cury, and fluorescent luminaires, and a 


complete selection of control and auxiliary 
equipment. 


RESEARCH LEADERSHIP—the industry’s 
newest and most complete laboratory, 
development, and proving facilities are 
located at G. E.’s “Outdoor Lighting 
Center of the World” in Hendersonville, 
North Carolina. 

Get the full vision- 
engineered system 
story from your near- 
est Apparatus Sales 
Office or authorized 
agent! General Electric 


Co., Schenectady, N.Y. 
452-1699 


uve an 
“Cornice” 


VISION-ENGINEERED STREET LIGHTING SYSTEMS 
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HOW TO DESIGN * CONSTRUCT * OPERATE * MAINTAIN 


FIG 1—PIN-HOLE DEFECTS show up in transformer bushing rising temperatures which result from the combination of 
porcelains when pressures in sealed tanks increase due to exposure to sun and transformer loading in use on system 


DISTRIBUTION—Testing 


Tests Bushing Porcelain for Pin Holes 


GEORGE SHOMBERT, Jr, Assistant Works 
Manager, Allis-Chalmers Mfg Co, Pitts- 
burgh, Pa. 


Distribution transformers, sealed 
at the factory at ordinary room 
temperature, develop considerable 
internal pressure when mounted on 
a pole and exposed to the direct rays 
of the sun. When the transformer 
is carrying load, this pressure in- 
creases. 

When bushing porcelain contains 
a small defect, such as a pin hole, 
the internal pressure forces oil up 
inside the bushing and causes it to 


(Continued on page 108) 





UNDER THE CONTROL ROOM at the H. A. 
Wagner Station Unit #1 of the Baltimore Gas & 
Electric Company, showing Revere COPPER Tube 
at the right and left. Revere ALUMINUM tubes 
in CRESCENT ARMORED MULTITUBE are used 
for the long runs to this point because of the 
lower cost of aluminum tubing. 21 runs of 
ARMORED MULTITUBE comprising 140 alumi- 
num tubes enter this panel at top and bottom 
center. Note sharp bends that can be made with 
both Revere COPPER and ALUMINUM Tubing. 
MULTITUBE made by CRESCENT INSULATED 
WIRE & CABLE COMPANY, Trenton 5, New Jersey. 


- * ° 


CRESCENT relies on REVERE 


for dependable performance of its instrumentation and control tubing 
REPORTS, “NOT ONE FAILURE.” 


The dependable performance of Revere Copper Tube in 
Crescent Armored Multitube*, ever since its inception, 
has led the CRESCENT INSULATED WIRE & CABLE 
COMPANY to fill its aluminum tube needs with Revere 
also. 

In fact, Crescent, since it first started using Revere 
Copper Tube in 1953, reports not a single failure. And 
that’s mighty important in instrumentation and control 
tubing service where utilities, chemical processing, pe- 
troleum, paper and similar industries can’t afford the 
luxury of process failures. 

Crescent Multitube, using. either Revere Copper or 
Aluminum Tube, or both in combination, offers a com- 

letely protected installation for permanence, lower orig- 
inal installation cost, lower maintenance and a saving of 
time, space and money. 

Crescent Armored Multitube consists of a group of 
Revere Copper or Aluminum Tubes, twisted together in 
cable form, protected by a flexible interlocked galvanized 
steel armor. Constructions are available employing plastic 
sheaths in combination with the armor for corrosive 
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locations. Section of cabled tube pictured shows how 
Copper or Aluminum Tubes are encased inside the 
Armored Multitube. As many as 37 tubes of %4’’ OD can 
be cabled in lengths up to 1,000 ft. 

For details on Multitube write Crescent and for uniform 
quality copper and aluminum tube, speedily delivered, 
see the nearest Revere Sales Office. *Reg. Trademark 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y:; Baltimore, Md.; 
Chicago, Clinton and Joliet, IL; 
Detroit, Mich.; Los Angeles and 
Riverside, Calif.; New Bedford, 
Mass.; Brooklyn, N. Y.; Newport, 
Ark.; Ft. Calhoun, Neb. Sales Offices 
in Principal Cities, Distributors 
Everywhere. 
















1948 - Form GOO - General Power Circuits 


Amp-trap® — Form 600. Provides back-up protection for circuit breakers, motor starters and 
distribution equipment. Prevents thermal and mechanical damage from short circuits with 
high available current. Runs “cool.” (Ask for Bulletin No. 514-7) 





1951 - Form 1000 - D.C. Circuits up to 750/1000 Volts 


Available in Ampere Ratings of 60, 100, 200, 400, 800 and 5000. Interrupts up to 
85,000 Amperes at 1000 Volts. (Ask for special information) 


1952 - Form 208 - Networks, Entrance Switches, etc. 


Amp-trap® — Form 208 — For 120/208 Volt A.C. Circuits. Interrupts up to 560,000 Amps. 
Anticipates and prevents build-ups of heavy fault currents and gives arcing fault protection. 
Runs “cool” because it has very low watt loss. (Ask for Bulletin No. 514-8) 


1953 - Form 101 - General Electronic Applications: 
Semi-Conductors, Diodes, Transistors, etc. 


Amp-trap® — Form 101 — For 65/130/250 Volt circuits in rectifier, electronic and power 
applications. Built in many ratings such as 1, 2, 4, 5, 7, 8, 10, 12, 15, 20, 30, 100, 150, 

250, 300, 350, 400, 600, 800, 1000, 1200, 1500, 2000, 2500, 3000, 3500, 4500, 5000, 6000, 
8000 and 10,000 Amps. Interrupting tests in the highest power ranges show that Form 101 
becomes current limiting at about 4 times its normal current rating. This has never been 
achieved by any other protective deyice. (Ask for latest bulletin.) 

























1954 - Form 480 - For the New Higher Voltage 
Networks, Busways, etc. 


Amp-trap® — Form 480 — For A.C. circuits up to 600 Volts — D.C. circuits up to 250 Volts. 
Made the 480/277 (now 460/265) Volt high power network systems possible. Interrupting 
tests up to 500,000 Amps. prove that this is the only Current Limiter that meets this system’s 
requirements for both interrupting and arcing fault protection. Runs “cool.” 


(Ask for Bulletin No. 514-9) 


When you want to anticipate and prevent destruction from current or arcing faults in all 
general power or electronic circuits, call on us here at Chase-Shawmut. We'll help select the 
right Amp-trap for your particular application. There is one for every purpose. 





®Amp-trap is a registered trade name of The Chase- : sas et 
written Amp-trap. hase-Shawmut Co. and refers to a current limiting device and herein is 


Amp-trap is covered by one or more of the following patents: 2,557,926; 2,592,399; 2,594,315; 2,599,646; 2,647,970; 2,653,203; 
2,658,974; 2,662,140; 2,665,348; 2,670,418; 2,681,398; 2,703,352; 2,713,098; 2,734,110; 2,734,111; 2,734,112; 2,740,187; 2,740,735; 
2,761,932; 2,770,757; 2,777,033; 2,781,434; 2,794,095; 2,794,096; 2,794,098; 2,794,099; 2,794,883. 
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CURRENT 
LIMITERS 


Cnot fuses) 


Available in Ratings 
from 4 Amp. to 10,000 Amps. 


FOR POSITIVE PROVEN PROTECTION ON ALL 
GENERAL POWER AND ELECTRONIC CIRCUITS 


The ORIGINAL Current Limiter with ratings up to 5000 Amperes. 
The ONLY complete line of Current Limiters. 


The ONLY Current Limiter that has been proved both in the laboratory and on-the-job 
again and again. 


The ONLY Current Limiter that can interrupt 200,000 Amperes symmetrical over the 
entire Ampere Range. 


The Amp-trap is a true Current Limiter because it stops dangerous short 
circuit currents before they become destructive. Fuses can not do this on 
high power circuits. 


a 


PE Te eee 
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Tests for Pin Holes 
(Continued from page 104) 


squirt out through the pin hole. Ap- 
parently, conventional electrical 
tests do not detect all such pin holes. 
But the test now in use at the com- 
pany’s Pittsburgh and Gadsden 
works offers a positive check. 

It involves application of a 60- 
cps voltage, nominally 25,000 v, 
directly to parts of the porcelains 
suspected of pin-hole defects. The 
internal electrode, a wire brush 
4% in. in dia, makes contact with the 


inside wall of the bushing at many 
points. The external electrode is 
a flexible copper braid, 4 in. wide, 
which is wrapped around the nar- 
row portion of the bushing. The 
braid covers the space between one 
petticoat and the next. 


Rack Permits 24 Tests 


A rack permits testing 24 por- 
celains at a time. It is loaded and 
voltage is applied for 10 sec. When 
a porcelain contains a pin hole 
the voltage flashes through it, caus- 
ing an excessive current flow in the 


primary circuit. A current-sensitive 
relay sounds an alarm, and the por- 
celains are then tested individually 
to locate the defective one. 

With this setup, two men can test 
1,000 bushings per 8-hr day. So 
far more than 10,816 porcelains 
have been tested at Pittsburgh 
alone. Of these, five were defective. 
Despite the few defective porcelains 
found the test activity is worthwhile, 
as it prevents such equipment from 
getting out on power systems where 
corrective measures would be more 
costly. 


DISTRIBUTION—Construction 


Gin on Line Truck 
Carries Large Reels 


A special reel gin is used for the transportation of 
large reels of wire for which there is not sufficient room 
in a crew-compartment line truck used on New Eng- 
land Electric System. The device was developed by 
Thomas J. Zemina, general line foreman, Quincy 
Electric Co, after he became aware of the little room 
afforded for this purpose in a newly procured truck. 
The gin was constructed from readily available stock 
materials. 

The gin obviates the man-handling of the heavy reels 
which must be gotten on and off the truck. It picks 
up a reel from the ground or from a storage platform 
and transports it where it is needed. At the job site, 
the gin lowers the reel to the ground where it is 
supported by reel jacks. On smaller jobs, the wire 
is turned off the reel which remains truck-mounted. 

To mount the reel, the truck is backed to where 
the reel on the ground is at the center of the truck. 
Two “stiff legs” of 2-in. pipe with short lengths of 
2%2-in. pipe welded at their ends are slipped into 
place on the piece of bar stock fastened to the truck’s 
back by cleats. A long length of 2-in. pipe is inserted 
into the open ends of the stiff legs and the reel arbor. 
Eye splices on a long bridle sling are then placed 
over the ends of the 2-in. pipe. The ends of this pipe 
are drilled to allow for the insertion of pins for keep- 
ing the bridle sling from slipping. 

The winch cable is then hooked to the center of the 
sling. An extra sheave is permanently mounted on 
the “headache bar” and the legs of the long bridle 
sling are placed in the two sheaves. The entire device 
and its load are picked up slowly by the winch to 
where the eye splices of two safety slings, suspended 
from each side of the “headache bar,” can be placed 
over the arbor bar. 

The extra safety sling protection precludes drop- 


REEL GIN operated by the usual winch enables crew-com- 
partment line truck to transport large reels of overhead wire 


ping of the load when, by any chance, the winch slips. 

The device is used also during the removal of over- 
head wire. The wire is dropped to the ground and 
left close to the street curb. The truck straddles the 
wire and moves down its length. As the truck moves 
slowly, a man can walk along on-either side of the 
empty reel mounted on it. As they walk, they turn the 
wire unto the reel. Thus wire need not be cut to 
short lengths for pickup. 
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Live-Line Tools: Protection and Care 


An adaptation from Bulletin 160-4, entitled “Protection and Care of 
Line Maintenance Tools,” by the Rural Electrification Administration 


I. Purpose. These instructions are prepared as a 
guide for establishing adequate programs for the care 
and maintenance of live-line (hot-line) tools used on 
electric lines. 


II. General. Establishment and maintenance of safe 
working conditions on electric lines are management 
responsibilities. Proper care and maintenance of tools 
contribute to safer and more efficient work, in addition 
to the economy resulting from longer tool life. Main- 
tenance schedules and frequency of inspections re- 
quired vary and depend on climatic conditions, severity 
of usage and work habits of the user. 


Ilf. Care and Maintenance. A recommendation is 
made that workmen be instructed thoroughly in the 
following requirements for proper care and maintenance 
of tools, and that necessary regulations be established 
to provide for such care and maintenance. Detailed 
instructions, based on maintenance recommendations 
of the equipment manufacturer, should be used to 
supplement these instructions. 

Procedure. These tools are designed for use in mak- 
ing repairs on energized lines, and the workman’s life 
depends upon the condition of these tools. Most makes 
of hot-line tools are similar in design, differing only 
in minor operating details such as clamps, pole attach- 
ments, etc. The same procedures for care and main- 
tenance apply to all makes of hot-line tools. 

1. Most important protective feature of hot-line 
tools is the insulation value of the wood. To main- 
tain the insulating quality, it is essential that the 
tools be kept dry, clean and free of abrasion to 
the protective finish. 

2. Hot-line tools should not be laid on the ground, 
nor used in the rain. If emergency conditions re- 
quire the use of hot-line tools in wet weather, be- 
fore replacing the tools in storage they should be 
placed in a drying cabinet or room at approxi- 
mately 100F for several days or until thoroughly 
dry. Larger diameter sticks require increased dry- 
ing time. 

3. For protection while being transported, hot- 
line tools should preferably be wrapped in a canvas 
roll which may be carried in a weatherproof can- 
nister suspended from racks on the truck. A special 
truck compartment, or a hot-line tool trailer for 
this equipment, is also highly desirable for storage 
and transport. 

4. If the protective finish on hot-line sticks is 
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damaged, the tools should be cleaned with alcohol. 
The damaged portion should then be sanded with 
very fine sandpaper (never emery paper) and sev- 
eral coats of the manufacturer’s special varnish ap- 
plied. Broken or damaged sticks should be de- 
stroyed and replaced. 

5. Broken or cracked metal parts of hot-line tools 
should be replaced. They should not be welded or 
brazed as other defects not apparent even on close 
inspection may cause additional failures resulting in 
accidents. 

6. All hot-line tools, whether stored in the shop 
or on trucks, should have definite space assigned. 
They should be kept in a clean, dry place, free from 
contaminating materials. They should be handled 
carefully, and never thrown around or allowed to 
bounce about in the truck. 

7. Hot-line tools should always be cleaned after 
using. Never put dirty hot-line tools in the storage 
compartments. 


IV. Inspection and Replacement. A recommenda- 
tion is made that management establish adequate, 
periodic inspections of tools as a requisite of a good 
maintenance program. Type and frequency of inspec- 
tions will be determined by the nature of the equip- 
ment and the severity of conditions of usage. Definite 
responsibility for inspections should be placed on the 
foreman, line superintendent, or other capable indi- 
vidual. Written records of inspections should be kept, 
showing dates, results, and action taken. — 

Procedure: 

1. Hot-line tools should have periodic inspections 
for cleanliness, defects, ease of working movable 
parts, and condition of insulation, whether they have 
been used or not. All dust and foreign material 
should be removed from the tools at these inspections. 

2. Tools should be inspected before using, and 
after using they should be carefully inspected and 
cleaned before returning to storage. 

3. Records should be kept of inspections, and 
notations made on these records as to condition of 
tools and corrections necessary. 

4. Broken or defective parts should be replaced. 
If replacement of a defective part, or repair to a 
damaged part fails to place the tool in as safe op- 
erating condition as when new, the tool should be 
replaced. 

5. It may be desirable to carry replacements in 
stock for the toois and parts most frequently broken. 
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"*Our Turbo Air Blowers 
were often shutdown by motor 


starting currents... until 


we changed to Fusetron Fuses”’ 


**As our Turbo air blowers build up speed there is a back up pressure 
exerted which puts an overload on the motors. Consequently, it takes 
longer for the motors to gain normal running speed. 


‘Frequently, the 100 ampere renewable fuses we were using couldn’t 
hold these overloads—and we would have a shutdown. 


**We were anxious to eliminate these down-periods, but we didn’t want 
to sacrifice safe fuse protection on our 30 h. p., 3600 R. P. M., 220 volt, 
3 phase, 60 cycle motors that power the Turbo air blowers. 


‘We decided to protect these motors with 100 ampere Fusetron dual- 
element fuses. This move proved to be the answer to our problem. Since 
changing to Fusetron fuses we haven’t had any trouble with our Turbo 
air blowers being ‘knocked out’ on motor starting currents.” 


B.D. UcGaughey 


ELECTRICAL SUPERINTENDENT, 
Copperweld Steel Company, Glassport, Pa. 





HERE'S HOW FUSETRON FUSES PROTECT AGAINST NEEDLESS BLOWS 
CAUSED BY HARMLESS OVERLOADS. 


Fusetron dual-element fuses will hold motor-starting 
currents or other harmless overloads without opening 
because they have a tremendous time-lag. 


A machine may momentarily stall or be overloaded 
and Fusetron fuses won’t open. 


A motor may be started under heavy load—or all 
the motors on a circuit may be started at once—and 
Fusetron fuses won’t open. 


Circuits can be loaded nearer to the capacity of 
panelboards and switches without having Fusetron 
fuses open needlessly. 


Here’s a comparison of time-lag between 
Fusetron and ordinary fuses 


Notice that even at 500% load a Fusetron fuse will 
hold on for more than 10 seconds—while an ordinary 
fuse will open in less than 4 second. Yet, with all 
this time-lag, there is no sacrifice of safety. 


Rea NNNNN ing.) To) aman USETRON 


load J <— Ordinary Fuse 4 Sec (10.6 Sec.) 
400% 
load gje— Ordinary Fuse % Sec. (19 Sec.) 


300% 
load gm <— Ordinary Fuse 2% Sec. (39 Sec.) 


200% FUSETRON 
load SN) <— Ordinary Fuse 18 Sec. (111 Sec.) 

Comparison is based on ordinary fuses with the 
longest time-lag. Figures apply to 30 amp. 250 volt 
size. Opening time on larger sizes and on 600 volt 
sizes is longer. 


Here’s an example of how Fusetron fuse time-lag works 

For example: take four 10 amp. motors on a circuit, 
60 amp. ordinary fuses would be used to protect the 
circuit. BUT see what happens when four motors start 
at one time. The starting current of each motor is 
about 60 amps. so the combined starting currents 
would reach 240 amps. 
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At this load— 
60 amp. ordinary fuse 
blows in 1-4/10 Sec. 
before motors can start— So with Fusetron fuses installed in a os 
and all Branch circuits—shutdowns 


caused 
but 60 amp. Fusetron fuse less blowing of fuses are ENTIRELY WIPED OUT OUT. 
holds 240 amps. 
‘or 19 sec.—ample time 


fev sessed Gn comet Don’t risk losses! One needless shutdown . . . one 

lost motor . . . one destroyed switch or panel . . . one burned 

starts out solenoid . . . may cost you far more than replacing 

bie, ir i every ordinary fuse with Fusetron dual-element fuses. 
Write for bulletin FIS. 


motor For loads above 600 amps.— Use BUSS Hi-Cap 
starts 

Suis eal cidahete coin deisel Fuses to coordinate your electrical circuits. 
2nd starting current will build upto 180 amps. On 600 volts or less, BUSS ——- fuses have an in- 


motor At this current— terrupting capacity sufficient to handle any fault current 


starts 60 amp. ordinary fuse will blow in 6 Sec. wth. 
but Fusetron at will hold for 33 Sec.— regardless of system growt 


and motors will start. They can be coordinated with Fusetron fuses on feeder 
and branch circuits to limit fault outages to circuits of 
60/ 1st motor starts origin, Write for bulletin HCS. 


7 Bussmenn Mfg. Division (McGraw-Edison Co.) 
University at Jefferson, St. Lovis 7, Mo. 


Play safe! install Fusetron dual-element fuses and BUSS 
Hi-Cop Fuses throughout entire Electrical System! 
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Stock of lamps make up new lighting area 
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SELLING 


Lighting 


‘Light for Living’ Pulls 
Customers in Boston 


Boston Edison sets up lighting area in new 
downtown store. Ups lamp sales and interest 


R. B. BROWN, JR, head of Lighting Sales Division, Boston Edison 
Co, Boston, Mass. 


An attractive sales-demonstration area for home 
lighting—a “Light for Living” Center—is an outstana- 
ing feature of a new Boston Edison Co store. 

The immediate effect of this new area has been to 
increase sales of portable lamps; the long-range bene- 
fits we hope will include a greater interest in lighting 
generally, and particularly for fixed lighting (valences, 
cornices, and other forms of “built-in” lighting). 

We took advantage of a balcony and mezzanine, and 
developed a plan to display our lighting and lamps in a 
home-like atmosphere, complete with furniture. There 
are three main sections to the display: 

eA demonstration living room, with various forms 
of portable and fixed lighting, centrally controlled. 

© A series of vignettes, showing typical groupings 
of furniture, lamps and fixtures for home use. 

e A large stock of floor and table lamps. 

In addition to the usual sales people, we have the 
area supervised by a home service advisor who is spe- 
cially trained in home lighting. Literature is available 
to interested customers, and the advisor has an ex- 
tensive library of data on lighting and wiring to which 
he (she) and the customer may refer. Thus, a cus- 
tomer who is remodelling or building a new home 
has at his fingertips a complete lighting information 
center, including full-scale demonstrations of good 
lighting principles and practices. 


Flexibility is Lighting Center Keyword 


Flexibility is the keyword in the area. Backgrounds 
for future groupings are free standing and can be 
moved or changed. We plan to use this feature for 
seasonal displays or campaigns. 

Invitations to visit the Center are being extended 
over Boston Ed’s weekly TV show, and to all cooking 
schools. Special invitations and announcements have 
been proposed for such specialized groups as architects, 
interior decorators, builders, apartment house owners, 
electrical contractors, lighting engineers, and others. 

The Center was conceived by D. E. Washburn, vice 
president and commercial manager. 

While emphasis must necessarily be on those uses 
which will increase the sale of portable lamps and light- 
ing, Boston Ed hope that the lighting industry in the 
Greater Boston area will derive much benefit from 
our new “Light for Living” Center. 


(More Selling on page 114) 
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THAT’S WHY PITTSBURGH STANDARD’S HOT-DIP 
GALVANIZED THREADS SAVE YOU MONEY 


The cost of labor must be figured into the original cost of conduit if 
you have to pay workmen to chase conduit threads which have rusted 
in your storage. That’s why Pittsburgh Standard’s Hot-Dip Galvanized 
Conduit with hot-dip galvanized threads is the least expensive conduit 
. .. threads just can’t get rusty. This happy result is made possible by 
the world’s most modern conduit mill, Pittsburgh Standard’s Morris- 
ville plant. The process developed at Morrisville has now been ex- 
tended to cover Etna production on all sizes through 6 inches. You can 
get shipping and price information by writing or calling your nearest 
Pittsburgh Standard wholesaler or Pittsburgh Standard Conduit Co., 
61 Bridge Street, Pittsburgh 23, Pa. 


PLANTS AT MORRISVILLE & ETNA, PA. 
RIGID STEEL CONDUIT «+ ELECTRICAL METALLIC TUBING + ELBOWS + COUPLINGS + FITTINGS 
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[RE FOR LITERATURE 


WT 
a aT 


EQUIPMENT CO. 
3100 TOPEKA AVE. 
ade. KANSAS 





PLEASE 







OVERSEAS SALES 
Ericsson of New York 
Automatic Electric of Canada 


Pirelli of Great Britain 
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HEATING AND COOLING ELECTRICALLY 


Dehumidifiers Are Not Drying Up 


On the contrary, the air-drying machines are sopping up 
more sales dollars as well as moisture in ‘57 than in ‘56 


Dehumidifiers are sopping up 
more sales dollars as well as mois- 
ture this year. Big reason is the 
heavy rains that have hit various sec- 
tions of the country, particularly the 
Southwest and Midwest. 

In Chicago, after one of the worst 
downpours in its history recently, 
sales of dehumidifiers more than 
doubled. Elsewhere, the picture is 
almost as good. 

The biggest dehumidifier months 
are June and August, and reports 
for them are not yet in, but manu- 
facturers are predicting a record 
year. Westinghouse and Fedders- 
Quigan expect sales to top 300,000 


units, about a 9% gain over last 
year’s 275,000. Ebeco Mfg Co of 
Columbus, Ohio, sees a 5% sales 
growth. Other makers are also 
optimistic. 

About 90% of all dehumidifiers 
go into homes. They are short on 
power consumption (most are rated 
1/10 to 1/6 hp), but long on load 
factor. Most are used 24 hrs a day, 
especially during rainy or humid 
periods. Their cost is down too, 
which is what helps put them into 
homes that might otherwise be tak- 
ing air conditioners. Without auto- 
matic controls, they average $70; 
with controls, about $130. 





Electric Heat Screen: Privacy & Comfort 


Now milady can have warmth with her privacy behind this electrically 
heated screen recently marketed by Arvin Industries, Inc, Columbus, Ind. 


The radiant heat screen has 20 sq ft of heating area. 


Wings can be 





folded inward to focus the heat. Surface temperature is limited to 150 F, 
which is low enough, according to Arvin, to prevent burns or damage if 
a person or object comes into direct contact with it. If the screen falls 
over, power automatically goes off. Operating on 110 v ac, the screen is 
expected to find a market in hospitals, doctors’ offices, and nurseries. 


(More Selling on 116) 
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NO GASKETS —NO LEAKS 
WITH G&W "SODERTITE’’ POTHEADS 


Type “ST”’ potheads are factory assembled, with metal- 
to-porcelain soldered joints. This method eliminates the 
possibility of future trouble due to improper field as- 
sembly of gasketed joints. When these potheads are used, 
the responsibility for properly sealed main joints rests 
with our factory. Only the conventional wiped joint and 
soldering of top vent hole are a part of the field assembly. 


In addition to the metal-to-porcelain sol- 
dered joints, Type “‘ST” potheads incorporate 
design features which improve the electrical and 
mechanical characteristics. 


1 Spun copper wiping sleeve and hood elimi- 
nate possibilities of porosity which may occur in 
cast fittings. 


2 Closed hood and simple ferrule design pro- 
vides extra internal creepage for a given overall 
length of pothead. 


3 External conducting glaze on the porcelain 
between bottom petticoat and top of wiping 
sleeve diverts flux from the inside shielding 
terminus . . . greatly increasing the internal 
electrical strength of the pothead. 


Since their introduction in 1940, Type “ST” Sodertite 
potheads have achieved an excellent service record. Many 


electric utility companies have standardized on them. 
Bulletin AA56 lists 


inn cakes eo te oF GaW ELECTRIC SPECIALTY COMPANY 
Sukh aes cans oaae. 3500 W. 127th ST., BLUE ISLAND, ILLINOIS iat 


Send for your copy. 
Representatives in many cities of U.S.A., N. & S. Americo Cenadian Mfr. =< Powerlite Devices, itd., Toronto, Montreal & Vancouver 
Sectionalizing, Protecting, and Connecting Devices 
ti 
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450-hp motors replace gas engines. . . 


INDUSTRIAL APPLICATIONS 
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Modernization Ends Water Shortage Threat 


PAUL M. HUTCHINSON, Power Sales Engineer, Monongahela 
Power Co, Clarksburg, W. Va. 


Modernizing a municipal water supply with all- 
electric equipment helped solve a critical water short- 
age for the city of Clarksburg, W. Va. Replacing old 
natural gas engines, the electrically driven pumps as- 
sure an adequate and reliable supply both for present 
needs and for prospective new industries. With 
pushbutton control and a minimum of manpower, 
the new station is more economical than the old, even 
though gas for the old pumps came from two wells 
on the same property. The gas is now sold to an op- 
erating company at a profit, providing for continuing 
revenues. Since much of the pumping for storage is 
done during “off-peak” periods, cost of electric power 
for the station is very reasonable. 

Back in 1948, a single four million-gallon electric 
unit was installed for standby duty. It consisted of a 
300-hp high head pump and its counterpart, a 50-hp 
low head unit to pump water from the nearby river 
to the settling tanks for treatment. The two new units 
are rated each six million gallons per day. Each com- 
prises a 450-hp pump and a 75-hp low head unit. Total 
horsepower for the pumping station is approximately 
1,500 hp. 

To reinforce power supply facilities for the new 
equipment, Monongahela Power Co built a new 1,500- 
kva 22-kv substation nearby. A three-way power source 
is available for the pumps. The 22-kv voltage is stepped 
down to 4.16 kv to serve the water department. 

Only two of the three pumping units are used simul- 
taneously. Since the estimated peak consumption, for 
the summer months is eight million gallons daily, 
Clarksburg now has ample reserve both for present 
and future needs. Switching and instrument panels 
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have room for addition of more units as the station 
and community grow. Two old gas engines are main- 
tained in standby condition for use in extreme emer- 
gencies. 

In addition to the electrification program, the water 
supply modernization included construction of an 
earthen dam to impound three million gallons of water 
and erection of two storage tanks in outlying sections 
of the city, to improve pumping flexibility. Financed 
by a $1.5 million dollar bond issue, the program was 
started after a severe drought in 1953 almost dried 
up the river and forced curtailment of water in the city. 
Now the electrified water supply is both reliable and 
adequate. 





TWO GAS ENGINES are kept in standby for extreme emer- 
gencies. Motors for high-head pumps are on rear balcony 
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New Westinghouse 
10 Kvar Capacitor 


ADDING 


10 KVAR SECONDARY 
CAPACITORS 


NOW EASIER THAN EVER 


Westinghouse offers a new 10 kvar type FPS 

capacitor to improve power factor on single — 
phase, 60 cycle, 240 volt secondary systems. 

Here is a compact, light-weight package that 

is as safe and easy to install as the smaller 3, 5 

and 7% kvar capacitors which Westinghouse 

pioneered. 


First, the top hanger is fastened to the pole 
with a lag screw . . . the capacitor with the lower 
hanger attached is then hung and the lower 
hanger lagged to the pole. Then simply connect 
the line leads and the Westinghouse capacitor 
begins to pay off in increased load capacity, 
reduced load losses and improved voltage level. 


Once you’ve hung Westinghouse capacitors 
you can forget them. Thousands of installations 
have proven the effective seal used with the 
porcelain bushings. And the lifetime finish of 
heavy metallic zinc protects outdoor installations 
indefinitely from weather, rust, corrosion and 
abrasion. 


For detailed information call your Westing- 
house sales engineer. J-e0sse 


you CAN BE SURE...1F ITS 


Westinghouse CW 
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LV arrester... 
simple 


dependable 
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LIFE 
IS IN THE BALANCE 


Optimum balance between electrical characteristics and 
arrester life results in the best arrester. 

Westinghouse LV valve arresters achieve this balanced per- 
formance ... protection without needless operation . . . long 
life without courting trouble... the highest order of moisture 
protection eliminating radio and TV interference. 

The integrity of the LV design has been proved by 17 years 
of trouble-free field service—another reason why you should 
specify Westinghouse LV arresters. 

Complete information is available from your Westinghouse 
sales representative. Or write for Descriptive Bulletin 38-140. 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. meas 


You CAN BE SURE...iF its Westinghouse © 
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NEW EQUIPMENT 
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Universal Clamp... 


. . . permits fast, efficient distribu- 
tion deadend installations. Spring 
clips keeper permanently to clamp 
body, eliminating need for holding 
and aligning keeper, threading nuts 
or fumbling with loose parts. 





Designated as No. 88500, it fits 
conductors with diameters between 
0.20 and 0.50 in. All work can be 
done on one side of clamp. Spring 
tension holds keeper open during 
installation and maintenance. Gal- 
vanized, malleable iron construction 
provides good corrosion resistance. 
Ohio Brass, Mansfield, Ohio 
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Self-Fusing Tape . . . 


. . . for splicing and terminating 
plastic or rubber cables, is resistant 
to weather, chemicals, flame, and 
mechanical abuse. For operation 
below 2 kv, it serves both as insula- 
tion and sheath. Known as Oko- 
weld, it comes in five colors for 
phase and circuit color-coding. 

On application, it fuses into a 
solid homogenous mass without use 
of adhesives. Dielectric strength is 
500 v per mil; thickness, 30 mils. 
The Okonite Co, Tape Department, 
Passaic, N. J. 


Tracing Cloth... 


. . » has drawing surface on both 
sides. Permanent parts of drawing 
are put on one side; details which 
are subject to change on the other. 
Erasures made on detail side do not 
affect more permanent parts of 
drawing. It can be cleaned with 
common solvents. It is available in 
all sheet sizes and in 20-yd rolls 30, 
36, and 42-in. wide and is called 
No. 378WD Whitney. 

Charles Bruning Co, Inc, 4700 
Montrose Ave, Chicago 41, Ill. 


Positioning Unit... 


... for earth-boring machines speeds 
and simplifies digging operations. 
Unit positions boring machine at 
any point within 80-in. arc, extends 
up to 22 in. from rear of truck. 
Constant manuevering of truck for 
digging or pole setting is eliminated. 
Known as the Spotter-Base, it may 
be mounted on single axis or tan- 
dem truck. Hydraulic positioning 
ram controls auger travel across 
rear of truck. Spotter can be used 
to reach over large rocks and other 
digging obstructions and can shift 
digging direction if underground ob- 
stacles are encountered. 

Highway Trailer Co, 405 E. Fulton 
St, Edgerton, Wis. 





Parallel Groove Clamp... 


. . . has center member design that 
minimizes conductor flattening or 


“bird-caging.” U-bolts are pressed 
onto saddle to form integral unit. 
Either groove of smallest fitting 
takes conductors from No. 2 to 2/0 
all-aluminum or to 1/0 ACSR. Lar- 
gest size takes 750 to 1033.5 Mcm 
all-aluminum or 605 to 900 Mcm 
ACSR. Of all-aluminum construc- 
tion, the clamp is designated Type 
PUAL. 

Southern States Equipment Corp, 
Hampton, Ga. 


(More New Equipment on page 123) 
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CUT-AWAY VIEW OF VICTOR NO 


RADIO-FREED PINT 


233-R (EEI-NEMA S6 


2) HIGH VOLTAGE 


YPE INSULATOR 





Y/CTOR HIGH VOLTAGE PINTYPES 


COST NO MORE THAN 


VICTOR High Voltage Pintypes are the industry’s 
greatest value! Only with VICTOR do you get premium 
quality insulators without paying premium prices. 

These insulators are laboratory designed, manufac- 
tured and tested with the industry’s most modern 
equipment. They are made of VICTOR Purified Porce- 
lain—finest insulator porcelain ever made. They are 
precision made. Shells are accurately aligned. Machine- 
spun zinc thimble assures perfect pin fit. VICTOR’S 
radio treatment, distinguishable and permanent, elimi- 


Vething Liat Lereelain ROR ELECTRICAL INSULATORS! 
VICTOR INSULATORS DIVISION 


ORDINARY INSULATORS! 





nates your radio interference problems. 

Scientifically fitted glaze gives added strength and 
added protection against contamination. Beaded edges 
give higher impact strength. Each insulator is designed 
to withstand steep front impulse waves in addition to 
the normal 1.5 x 40 standard impulse wave. Full size, 
smooth top and side grooves insure proper conductor 
seating. When you buy VICTOR, you just can’t buy 
better high voltage pintypes—at any price! 


1-T-E CIRCUIT BREAKER CO., INC. «+ VICTOR, N.Y. 
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Let’s 
look 


at the 
record... 





HERE’S A SIMPLE, UNADORNED, PROVEN STATISTIC: Field performance 
records show 99.6% trouble-free service since the first C-D capacitor 
was shipped out over 20 years ago. 


What’s more, even 20 years of continuous, 24-hour-a-day service 
from C-D capacitors is normal. The first C-D pole-type capacitors were 
installed in 1936. . . are still on the job. This is a matter of record. 


When you install C-D capacitors you install safety, reliability, longer 
trouble-free life. C-D capacitors demonstrate their unique qualities 
where they count. ..in performance, because C-D capacitors 

are ‘‘Best by Field Test.” 


Insure low-maintenance service from your next power-factor 
capacitor installation, by talking it over first with a C-D engineer. 
Just write Cornell-Dubilier Electric Corporation, Dept.0-87 
South Plainfield, New Jersey. 
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Here’s why C-D Capacitors consistently 
exceed all field performance requirements: 


* Lowest dielectric unit stress and highest major insulation 
level. * Dykanol-filled bushings increase accepted flashover 
safety-factor, insure high level of impulse withstand. * Remov- 
able solderiess connectors. * Many sections in series-paraliel 
connection. Extremely low voltage gradient per section; less 
heating; no corona; longer life; lower power-factor. * Discharge 
resistor connected to each series section, instead of terminal to 
terminal. Provides effective discharge for each series group and 
balanced voltage distribution. * Side mounted lifting lugs— 
stronger and avoid risk of flashover. « Energization tested, 100 
percent, to assure uniform distribution of low dielectric losses. 


CORNELL-DUBILIER 


consistently dependable 


power-factor capacitors 


SOUTH PLAINFIELD, N. J.;5 NEW BEDFORD, WORCESTER @ CAMBRIDGE, MASS: 
PROVIDENCE @ HOPE VALLEY, ®. 1.; INDIANAPOLIS, IND.; SANFORD, FUQUAY 
SPRINGS & VARINA, N. C.; VENICE, CALIF.; @ SUB.: THE RADIART corP., 
CLEVELAND, OHIO; CORNELL -DUBILIER ELECTRIC INTERNATIONAL, N.Y. 


Snap-Around Meter 


. . » has 300-v scale instead of 
600-v to facilitate use on 220-v 
systems. Called the Amprobe model 
RS-2, it also includes a 150-v range 
and current ranges of 5, 15, 40, and 
100 amp. Only one scale is visible 
at a time. Pointer-lock holds needle 
in place when making readings in 
| difficult locations. Unit measures 
| current without cutting conductors, 
| is useful for balancing circuits trac- 
| ing faults or grounds, and estimat- 
| ing distribution circuits. 

Pyramid Instrument Corp, Lyn- 
brook, N. Y. 





'Truck-Mounted Shop . . . 


|. has 5-ton, winch-equipped 
|crane which can be disassembled 
| and stored in truck during transit. 
| Truck equipment includes a 125-cu 
ft air compressor, a 15-kv genera- 
| tor, and a 300-amp, 40-v welder. 
Compressor and generator-welder 
are driven by split-shaft power take- 
off. Compartments and sidewall 
| bins provide storage for tools and 
| parts. Unit is called a Mobile Work 
| Shop. 

|CEMCO Industries, Inc, Galion, 
Ohio 


Motor Control Enclosures... 


. with modular design permit 
plant engineering and maintenance 
| departments to plan and assemble 
their own motor control centers. 
Called Basic Structures, vertical 
metal units are complete with hori- 
zontal and vertical busing and a 
| choice of plug-in type unit mount- 
ing bases, compartment heights, and 
door types. Each unit measures 20 





(Continued on page 124) 





STRONGER 
TOUGHER LIGHTER 





Drop Forged 
Suspension 
Clamps 





Wide range of sizes 
Dimensional fidelity—oversize clamps unnecessary 
No failure under severe loading 
No excessive wear on connecting surfaces 
Specify the best—BTC Hi-Line Hardware 


The BREWER-TITCHENER CORPORATION 


aon et , ) 
HARDWARE DIVISION bad 








Motor Control Enclosures 
(Continued from page 123) 


x 20 x 90 in. over-all and provides 
70-in. compartment height which 
may be divided, in multiples of 
14 in., into one to five compart- 
ments. Doors may be either blank 
or with breaker operating handles. 
Either steel and aluminum struc- 
tures are available. Bulletin No. 
475 has complete data. 

Continental Electric Equipment Co, 
205 W 4th St, Cincinnati, Ohio 





Open Dropout Cutout .. . 


. . . features improved terminals to 
simplify installation and increase 
conductor contact. Parallel grooves, 
shaped to fit several standard con- 
ductors, in sizes to 4/0 ACSR, are 
built into the terminal clamps. 
Grooves are corrugated for tighter 
grip, are designed to maintain pres- 
sure under cold flow distortion. «. 

Tin-plated contacts accommo- 
date either copper or aluminum 
cables. Clamps may be turned to 
bring best fitting groove into clamp- 
ing position. Terminals are through- 
type, with two pairs of grooves. 
General Electric Co, Schenectady 
5, N. Y. 


Motor-Generators .. . 


. . . for induction heating applica- 
tions are sturdy and conservatively 
rated for long life. Unit has vertical 
design, features top mounted load 
bearing and two piece wrap-around 
water jacket, both of which can 
be removed without disassembling 
basic machine. Although rated 
Class B, machine has Class F epoxy 
insulation. Surge voltage protection 
(Continued on page 126) 
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PROVED... 


through years of extensive research 


“LIFE-SPAN” 3 
WESTERN RED CEDAR POLES 


are immune to age...deterioration 





This LIFE-SPAN treated Western Red Cedar 
Pole section remained underground for 16 years 
. .. from March, 1941, to March, 1957. There 
is NO rot, NO deterioration. LIFE-SPAN has 
arrested deterioration, assuring permanent service. 

Now look at the two laboratory samples, cut 
from the same Western Red Cedar Pole... 
sixteen years ago. LIFE-SPAN treated sample 
(left) is sound, shows no trace of deterioration. 
Untreated sample (right) is fungus-covered, un- 
sound and shows deterioration, yet both samples 
are from the same pole and have received exactly 
the same ‘laboratory tests. 


as 


; 
: 
: 





J. D. Burnes, nationally known wood preser- 
vation authority, requires both laboratory and 
natural testing to completely verify the perma- 
nence of LIFE-SPAN treatment. Here is a section 
of one of many Page & Hill test plots where 
LIFE-SPAN Western Red Cedar Poles have 
been service-tested since 1941. No LIFE-SPAN 
" pole has ever shown any indication of deteriora- 
. > : tion under the most adverse service conditions. 


PAGE & HILL, INC. 


MINNEAPOLIS 3, MINNESOTA 
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When you buy... SPECIFY 


“LIFE-SPAN”’ 


WESTERN RED CEDAR POLES 
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6 WAYS 


ARMOR RODS 


To protect and strengthen lines at points of 
maximum stress or where wear or break- 
age is likely to occur. 


TO PROTECT 


LINEGUARDS 
Economical conductor protection where 
short conductor spans and low tensions 
are used. 


TAP ARMOR 


Provides maximum line protection on long 
spans at the points of clamp attachment. 


TRANSMISSION 


PATCH RODS 


For open-span repairs, where conductor 
damage is minor and is confined to the 
wires of the outer layer. 












> 





PLASTIC FANNGUARDS 


: aa 
mee SE es Protect wire coverings and prevent tree 
; abrasion to overhead lines. 


LINES wv 


FANNGRIPS 
Made of galvanized steel, aluminum alloy 
or copperweld. Powerful non-slip grip 
makes them ideal for conductor dead- 
ending, guying or for service drops. 





Licensed for use under Patent No. 2,275,019 
WRITE FOR LITERATURE 


THE FANNER MANUFACTURING COMPANY 


Electrical Products Division 










BROOKSIDE PARK 0 Established 1894 
Telephone: SHadyside 1-6000 
AGENTS and DISTRIBUTORS IN PRINCIPAL CITIES 


CLEVELAND 9, OHIO 


NOW .. . through its Plastic Division, FANNER offers a wide variety of 


INSULATING TUBINGS and MOULDINGS for electrical purposes. 
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Motor Generators 
(Continued from page 124) 


against accidental resonance is 
standard. Ratings extend to 350 
kw at 1 ke and to 150 kw at 10 kc. 
Larger ratings have two independ- 
ent generator sections with separate 
outputs which can be used to obtain 
number of different operating volt- 
ages. 

Star-Kimble Industrial Motor Div, 
Safety Industries, Inc, Hamden, 
Conn. 


4-Way Pole Light .. . 


. . . for high level illumination in 
parks, shopping centers, and park- 
ing lots, has four luminaires on 4, 
6, or 8-ft mast arms. Specially de- 
signed pole is available either with 
steel or aluminum shaft or with 
hinged steel construction. Pole pack- 
ages are complete with luminaires 


and all accessories except lamps. 
Nepo Mfg Co, 4230 N. Sayre Ave, 


Chicago 34, Ill. 


Tape Typewriter .. . 


. for data processing programs 
automatically cuts or reads punched 
tapes. Used as conventional ma- 


| chine, it prepares tape simultane- 


ously. Alternately, it reads and 
types out tapes at 120 words per 
minute. Unit unifies remote work 
stations, speeds interchange of in- 
formation with centralized process- 
ing system. It is available in punch- 
ing, reading, or combination units. 
Remington Rand, 315 Fourth Ave, 
New York 10, N. Y. 


More New Products 


High power silicon component 
rectifiers with ratings up to 140 amp 
per cell are available for use in d-c 
power supplies, battery chargers, 
computers and similar apparatus— 


| General Electric Co, Lynn, Mass. 


Two 6-hp power chain saws, 
called the Power Twins, can cut 
through 8-inch oak in 4 seconds, 
weigh 19 and 22 lb respectively— 
Homelite, Port Chester, N. Y. 
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Delta-Star announces a complete new line of connectors. Extra rugged 
construction and engineered for maximum service life under all cond- 
tions... Particularly important in this new line are the heavy walls and generous overall 
dimensions. With these features pressure is distributed to permit optimum contact yet 
with negligible cold flow...All sizes and ranges of conductors are cast on surface of each 
connector...Can be supplied in types and sizes to meet all connector requirements. For 
further information, write Delta-Star Electric Division, H. K. Porter Company, Inc.— 


2437 West Fulton Street, Chicago 12, Illinois. 
District Offices in Principal Cities 


DELTA-STAR ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


Divisions of H. K. Porter Company, Inc.: Connors Steel, Henry Disston, Quaker Rubber, Leschen Wire Rope, Refractories, 
W-‘S Fittings, Delta-Stor Electric, Riverside-Alloy Metal, Vulcan Crucible Steel and H. K. Porter Company (Canada) Ltd, 
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33 Det A) UO Lecco 


used in new Boston parkway system 


because... It combines 
maximum protection with 
TAN AnTes Cis ae Sei ie SU Inc. 


Ss 


via SS 


%) 
RS 


oe Power lines for 
Metropolitan District 
Commission lighting are 

encased in Bermico Conduit. 
The installation, shown above, 
is along Route 28, Medford, Mas- 
sachusetts, and is part of the new 
metropolitan parkway system 

around greater Boston. 

Bermico Conduit is made from 
cellulose fibre impregnated with 


pitch, and is engineered to the 
most exacting standards. It is 
alkali-resistant, acid-resistant, 
light, strong, uniform, and is in- 
stalled quickly and easily. Bermico 
Conduit is specified by public utili- 
ties and by consulting engineers 
from coast to coast. For speedier 
cable installation specify Bermico 
Conduit. Immediate shipment of 
all sizes and fittings guaranteed. 


Distributed by W E S T N G H 0 U S E Electric Supply Company 


Offices in principal cities 
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CATALOGS—BULLETINS 


® UTILITY SETS: A 52-page catalog, 
Bulletin 8314, covering its line of Sirocco 
Utility Sets has been issued by American 
Blower Division of American Standard, 
Detroit 32, Mich. 


@ CENTRIFUGAL PUMPS: A 16-page 
bulletin, Form 7062-C, featuring its Class 
GT centrifugal pumps with capacities 
from 100 to 3500 gpm, pressures to 450 
psi, heads to 1100 ft, and temperatures at 
300F for heavy duty use is available 
from Ingersoll-Rand, 11 Broadway, New 
York, N. Y. 


@ PLUNGER RELAYS: Available is a 
fact file on its mercury plunger relays 
and related products from Ebert Elec- 
tronics Corp, 212 Jamica Ave, Queens 
Village 28, N. Y. 


e AIR CONDITIONING: A _ 36-page 
bulletin on its multi-zone air conditioning 
units with specifications is available from 
Worthington Corp, Harrison, N. J. Bul- 
letin is No. C-1100-B98 P. 


@ ELECTRIC CHAIN HOISTS: De- 
scriptions of a single chain 300-2,000-Ib 
and double chain 3,000-4,000-lb electric 
hoists are available in Bulletin DH-73 
printed by American Chain & Cable Co, 
Bridgeport 2, Conn. 


e WIRE ROPE: Bulletin DH-128-B con- 
taining data on the manufacturer’s line 
of Tru-Lay Preformed Wire Rope, Wire 
Rope Accessories, and Dualoc Boom 
Cable Assemblies is issued by American 
Cable Division, American Chain & Cable 
Co, Wilkes-Barre, Pa. 


@ CONTROL CABLES: Applications, 
technical information, and specifications 
of its supervisory and station control \ 
cables has been published in a brochure 
by Ansonia Wire & Cable Co, Ashton, i 
R.: 3. ‘ 


@ MISCELLANEOUS: The publications 
listed below were published recently by 
General Electric Co. The address is 
Schenectady 5, N. Y. unless otherwise in- 
dicated: 

Fractional horsepower motors, their 
design advantages and components in in- 
tegrated insulation systems, are covered 
in Bulletin GEA-6424. 

Constant potential control equipment 
for metal rolling and processing indus- 
tries is available in GEA-6318A. 

“Disconnecting Switch”, GEA-4980C, 
illustrates design advantages for the RF-2 
line for sectionalizing and isolating cir- 
cuits. 

D-C motor-generator welders in 300 
and 400-amp models are covered in GEC- 
1453. 

Single-phase induction motors—Tri- 
Clad “55” from % to 5 hp in frames 182, 
184, 213, 215, at 115/230 v, and 60 cycles 
are described in GEC-1419. 

Disconnect switches—Bulletin GEA- 
6264A covers two and three-position oil- 
immersed disconnect switches for medium 
transformers. 


Thomas-Quality Insulators and Line Hardware 


NOW ADDED TO THE 
DELTA-STAR LINE 


Pioneer organization expands Delta-Star Line to 
include electrical porcelains 


The Thomas Works of Delta-Star Electric Divi- 
sion, H. K. Porter Company, Inc., was founded 
in 1873 to manufacture electrical porcelain. It 
was the first to recognize in the early growth of 
electrical power transmission an urgent need for 
dependable porcelain insulators. The line estab- 
lished to meet that need has expanded steadily 
into the present one with full provision for insula- 
tor and line hardware requirements of today’s 
high voltage transmission systems. 

Now, these well-known Thomas products have 


been added te the comprehensive line of high volt- 
age equipment manufactured under the Delta-Star 
name. At the same time, Thomas facilities have 
been improved and the line expanded making 
Delta-Star’s Thomas Works a name to remember 
when electrical porcelains and line hardware are 
required. 

For further information on insulators or other 
high voltage equipment, write today to Thomas 
Works, Delta-Star Electric Division, H. K. Porter 
Company, Inc., Lisbon, Ohio. 


THOMAS WORKS 


DELTA-STAR ELECTRIC DIVISION 
H. K. PORTER COMPANY, INC. 


Divisions of H. K. Porter Company, Inc.: Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, Quaker Rubber, 
Refractories, Riverside Alloy Metal, Vulcan Crucible Steel, W-S Fittings, H. K. Porter Company (Canada) Ltd. 
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Send for our 
descriptive booklet, 
“Pioneering New 
Horizons’ of these 
and other services. 


...» The appropriate power 
for your expanding program 


a. 


ry 
ps 


Pioneer Service & Engineering Co. 


231 South La Salle Street + Chicago, Illinois 


INDUSTRY FILMS 


RECLOSER REASONING: 16 mm, 
color and sound motion picture, 16 min, 
no rental charge. Describes how and 
why Kyle Type R automatic oil circuit 
reclosers provide effective electric dis- 
tribution system protection. Line Mate- 
rial Industries, McGraw-Edison Co., Mil- 
waukee 1, Wis. 


HOW TO MAKE A MOTOR GO— 
AND GO: 35 mm, color and sound slide 
film, 20 min, no rental charge. Deals 
with proper maintenance of electric 
motors. Allis-Chalmers Mfg. Co., Ad- 
vertising & Industrial Press Dept, Mil- 
waukee 1, Wis. 


FIRST LINE OF DEFENSE: 35 mm, 
sound slide film, 15 min, no rental 
charge or can be purchased. Explains to 
rubber glove and sleeve user how his 
equipment may be damaged and how to 
determine whether it is damaged. W. H. 
Salisbury Co, 401 N. Morgan St, Chicago 
22, Ill. 


PEOPLE, PROFITS AND YOU: 16 mm, 
color and sound motion picture, 26 min, 
no rental charge. Points up marketing 
approaches that have proved to be the 
most effective in today’s highly expanded 
economy. Bureau of Advertising, ANPA, 
485 Lexington Ave, New York 17, N. Y. 


TRANSFORMERS IN THE MAKING: 
16 mm, color and sound motion picture, 
27 min, no rental charge. Follows prog- 
ressive steps in the manufacture of power 
and distribution transformers. Wagner 
Electric Corp, Sales Promotion Manager, 
6400 Plymouth Ave., St. Louis 14, Mo. 


CHAIN SAW SAFETY PAYS OFF: 16 
mm, color and sound motion picture, 
25 min, no rental charge. Demonstrates 
proper safe practices of woodsmen in 
woodpulp and logging operations. Home- 
lite, Sales Promotion Manager, Port 
Chester, N. Y. 


LET’S LOOK AT LIGHTNING: 16 mm, 
color and sound motion picture, 16 min, 
no rental charge. Shows conditions 
which cause lightning and solutions to 
lightning arrester application problems. 
Line Material Industries, McGraw-Edi- 
son Co., Milwaukee 1, Wis. 


CAPTIVE KILOWATTS: 16 mm, color 
and sound motion picture, 17 min, no 
rental charge. Presents reversible pump- 
turbine and its use to level system load 
curves. Allis-Chalmers Mfg. Co., Adver- 
tising & Industrial Press Dept, Milwau- 
kee 1, Wis. 


FILM CATOLOG: List of 47 general 
interest, product information, and train- 
ing films, motion picture and slide films. 
Available for electric utilities, profession- 
al, civic, business, church, and social 
groups. Booklet B-7077, Westinghouse 
Electric Corp. P. O. Box 2099, Pittsburgh 
| 30, Pa. 
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You get positive protection from line 
lockouts with these external-gap 


CRYSTAL VALVE arresters 


‘ 
i 
3 


The famous distribution-type Crystal Valve light- 
ning arrester, containing the exclusive Oxidized- 
Grain “Crystallite” Valve element, is available in 
all seven ratings shown above. It represents a half 
century of experience in developing and producing 
the finest in lightning protection. 

The external gap on the Crystal Valve arrester 
offers positive protection from line lockouts. The 
Oxidized-Grain “Crystallite” Valve element, an ex- 
clusive feature of Crystal Valve arresters, provides 
lower unit internal impedance, higher arc-suppres- 
ive ability, and increased thermal or surge-current- 


carrying capacity than ordinary valve elements. 

Service records covering thousands of installations 
show that Crystal Valve external-gap arresters rate 
better than 99% perfect. To assure virtual elimina- 
tion of power failures or costly transformer damage 
due to lightning, specify external-gap Crystal Valve 
arresters for your power line equipment. 

Crystal Valve arresters are available for either 
cross-arm or tank mounting. For additional informa- 
tion, write Electric Service Works, Delta-Star Elec- 
tric Division, H. K. Porter Company, Inc., 17th and 
Cambria Sts., Philadelphia 32, Pa. 


ELECTRIC SERVICE WORKS 


DELTA-STAR ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 


Riverside-Alloy Metal, Vulcan Crucible Steel, W-S Fittings, and H. K. Porter Company (Canada) Ltd. 
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Divisions of H. K. Porter Company, Inc.: Connors Steel, Delta-Star Electric, Henry Disston, Leschen Wire Rope, Quaker Rubber, Refractories, 
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THE MOST MODERN DESIGN 


y 


This Type LD single-phase transformer—avail- 
able ae See Eve. 15 , and eae 
appearance. Functional, too, this streamlining 
claniebten external hardware and bracing, aids 
cleaning and routine maintenance, retards corro- 
sion. Cooling oil is reduced by 35%, transformer 
weight 27%. 
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IN SUBSTATION TRANSFORMERS... 


NEW 


tank, coolers, core, coils; installation area 
reduced up to 37%, weight cut up to 27% 


The latest development in substation distribution, the 
Westinghouse Type LD transformer, is completely new 

. » new base, new bushings, new coolers, new core-and- 
coil assembly, new tank with exclusive sealing weld at 
bottom. These features make possible new economies, sav- 
ings in installation space, maintenance, and inspection. 


Longer service life— Low ground capacitance gives more 
evenly distributed surge voltages—means extra resist- 
ance to voltage breakdown. Liberal cooling ducts pre- 
vent possibility of hot spots and associated insulation 
failure. Result—longer coil life. 


Smaller, lighter—By preventing abnormally high- 
voltage stress during surges, Lowgrocap* makes exces- 
s:vely heavy insulation on the coil end turns unnecessary, 
resulting in smaller, lighter coils. D-shaped cross section 
of magnetically superior Hipersil® core permits maxi- 
mum utilization of tank space. Special configuration of 
wooden end frames with tie rods placed next to core 
keeps all non-insulating materials away from coil—re- 
sults in assembly of basically higher insulation strength, 


and facilitates bringing out both H. V. and L. V. leads. 
*Trade-Mark 


Less installation area required — Flat, fin-type coolers, 
more efficient than round tubes, allow placing all cool- 
ing on one side only, away from L. V. bushings and 
cables. Following, are the typical reductions in physical 
dimensions made possible. 


WIDTH AND BASE HEIGHT WEIGHT 


KVA AREA REDUCED REDUCED REDUCED 
MIN. MAX, MIN, MAX, MIN. MAX. 


250 15% 21% 10% 17% 23% 27% 
333 15% 25% 8% 14% 22% 26% 
500 15% 37% 1% 12% 18% 21% 


Ease of inspection, maintenance—This modern design 
with tank weld at bottom permits easier, more complete 
inspection. Eliminating necessity of disturbing core and 
coils in simplified untanking procedure minimizes 
possibility of damage and contamination. 


For further information about the new type LD 
transformer, call your Westinghouse representative . . . 
or write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-70817 


you CAN BE SURE...iF its Westinghouse 


New D core with Lowgrocap winding provides compact unit 
assembly. The outer layer of paper insulating tape on each in- 
dividual strand of H. V. copper is impregnated with a thermoset- 
ting plastic, as is the glass tape banding the coils together. 
When heated, this bonds the coils into a unit of extraordinary 
strength. Also clogged cooling ducts are prevented since no 
varnish treatment is necessary. , 
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Width of Type LD is up to 37 less than superseded ratings 
od Type SL transformer—an important cost and spacesaving 
uction, 





DEAD END 


CRBURN 


W6-2A from 6 Sol to 2 ACSR 


This Clamp Will Handle All 
Popular Service Drop Wires 


@eeeeeeaeaeaeee 
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Conductor in contact with wedge for entire 
length of slider. 


Removable aluminum slider allows 
installation without threading through clamp. 


Drop wire can be pre-sagged and cut to 
exact length needed. 


Can be attached to bare neutral at any 
point in the span. 


For Heavy Service Your Choice of 3 Bails 
W2-0A 


2 Sel to 1/0 ACSR 


SPeeHeseeeveeeeesreeeoeeoeeeeeeeees 


JASPER 


BLACKBURN 
CORPORATION 1525 WOODSON RD., ST. LOUIS 14, MO., WYDOWN 3-9430 
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MANUFACTURERS AND MARKETS 


Wheeler Condenser Serves Will County 


A 140,000-sq ft twin-unit condenser manufactured by C. H. Wheeler 
Mfg Co, Philadelphia, Pa., has been installed at Commonwealth Edison 
Co’s Will County generating station. This condenser, one of the largest 
produced by Wheeler, is serving the No. 3 turbine-generator, a cross- 
compound unit rated 275,000 kw at 1-in. back pressure, with steam condi- 
tions 2,000 psig, 1,05OF superheat and 1,050 reheat. This unit went 
on the line in June. 

The condenser features reverse flow which is incorporated as a design 
of the utility’s engineers. External valves are installed to provide back 
flushing of the condenser. 

It is a dual bank, single pass type, with divided water box and triple 
steam lanes. Each unit of the condenser has a cooling surface of 70,000 
sq ft. A total of 20,560 No. 18 BWG Admirality metal tubes, % in. OD, 
and 30 ft long are employed in the condenser. Dimensions of each shell of 
the twin-unit are: 48 ft long, 23 ft wide, and 36 ft high. Total dry weight 
is 800,000 Ib and operating weight is 1,673,460 Ib. It is designed for 1-in. 
vacuum with a water temperature of 65F. 


are among the facilities of the insti- 
tute. A Prismalume ceiling is ar- 
ranged so that some Controlens may 


L & V Institute Opened, 
Rebuilt bl Holophane 


The Light and Vision Institute, 
directed by Holophane Co, New 
York, has been rebuilt and incor- 
porates new demonstrations. Form- 
ing an integral part of Holophane’s 
research program, it serves as a 
lighting education center. 

Demonstration of prismatic light 
control and developments in light- 
ing sources, equipment and methods 
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be interchanged for other types of 
Holophane equipment. Portable dis- 
plays also allow demonstrations 
which will interest the audience. 

Basic scientific demonstrations 
illustrate the quantity of light need- 
ed for seeing, quality of light phen- 
omena, details of reflection and re- 
fraction of light, and principles of 
the engineering use of color. 


1957 


Hypalon Blankets Exceed 
Specification Minimums 


Withstanding of significant tests 
has been achieved by Hypalon rub- 
ber lineman’s blankets reports their 
manufacturer, Quaker Rubber Di- 
vision of H. K. Porter Co, Inc, 
Philadelphia. 

These results were obtained from 
a set of tests conducted by Electri- 
cal Testing Laboratories, New York 
City, to ASTM Spec. No. D10480- 
49T for rubber lineman’s blankets. 
When tested between rectangular 
metal electrodes at 20 kv for 3 min, 
the blanket became slightly warm. 
A 98-mil thick piece was punctured 
when 43.5 kv was applied. This was 
a pressure of 445 vpm, 70 vpm 
above the specified minimum. 

In a further test made by a utility, 
the blanket withstood 15 kv for 147 
hr with no corona cuts, no ozone 
cracks and no burn-throughs. 

The Quaker Hypalon lineman’s 
blankets are available in 0.105-in 
thickness, with a 0.007-in tolerance. 
Manufactured in 36 in. by 36 in. 
sheets, they are packaged ten to a 
carton. 


Kaiser & PRR Giving 
Hardware Corrosion Test 


Pole line hardware of aluminum 
types is undergoing service tests 
conducted cooperatively by Kaiser 
Aluminum & Chemical Corp and 
the Pennsylvania Railroad on the 
railroad’s system near Whiting, Ind. 

Hardware is being tested there 
because of the prevalent highly cor- 
rosive industrial atmosphere. Mate- 
rials tested include solid alumium, 
two types of hot dip aluminum-coat- 
ed mild steel, and a hot dip alu- 
minum-coated low alloy, high 


“strength steel. 


Installation of the hardware was 
made on six poles along Pennsyl- 
vania’s right-of-way. 

Besides hardware, several types 
of wires are also part of the experi- 
ment. In this group are No. 7 
AAAC wires with cuts in several 
places permitting testing of com- 
pression line splices. 


(More M & M on page 138) 
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Men with axes and machinery used to 
sweat out the job of keeping this right- 


Clear RCS? of-way clear. And what they cut one 
year would be back waiting for the 


blade the next. 


Now this trained crew keeps the way 


Sine country en? clear at half the cost . . . with Dow 


brush and weed killers. And their job 


byeed t the cost ... with Dow Brush and Weed Killers 
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gets simpler all the time. After an 
initial treatment, it’s just “touch-up and 
go” during following seasons because 
you get progressive control with Dow 
chemicals. 

No matter what vegetation problem 
they run into along the way, they have 
a specialized Dow herbicide to whip 


it. For brush they use Esteron® 245, 
Kuron® and Esteron Brush Killer. To 
control both broad-leaf and 
leaf weeds in substations and _pole- 
yards, they apply Baron®. 


narrow- 


Whether your own crew or a profes- 
sional spraying contractor does the job, 
you'll find Dow chemicals can cut your 


f naa oN 


vegetation-control bill in half. Learn 
more about this cost-saving way to 
keep your rights-of-way full size and 
clear for easier maintenance, construc- 
tion and patrol. Write to: THE DOW 
CHEMICAL COMPANY, Industrial Section, 
Agricultural Chemical Sales Dept., 
Midland, Michigan. 


YOU CAN DEPEND ON 
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GALVANIZED STEEL STRAND FOR 


GUY, MESSENGER and 
OVERHEAD GROUND WIRE 


The high, uniform, consistently-dependable 
quality of Crapo Galvanized Steel Strand is 
the direct result of close laboratory control 
over each step in manufacture. All wires used 
in forming a particular size and grade are 
produced from steel of selected analysis, 
carefully processed under technical super- 
vision and stranded on precision machines. 
Both wire and finished strand are subjected 
to prescribed laboratory tests to insure the 
desired end result. 


Heavy, uniform, tightly-bonded zine 
coatings, applied by the famous Crapo 
Galvanizing Process, provide maxi- 
mum resistance to corrosion. 





Write for 
booklet OG-25 
containing 

“Sag and Tension 
Data for 
Overhead 
Ground Wire.” 


STEEL & WIRE CO., INC., Muncie, Indiano 
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Brown Boveri Ships Transformer 


First of thirteen 86,000-kva, 115/230-kv, Brown Boveri single-phase 
power transformers is shown being loaded on a flat car for shipment to 
Messina, N. Y. 

The 146,000-Ib, dry weight, transformer will be installed in St. Lawrence 
Power Project of The Power Authority, State of N. Y. Design incorpo- 
rates a radial core which results in a compact and light transformer with 
an oil capacity of 4,150, gal, advises the manufacturer. Cooling is by ex- 
ternal oil-to-water heat exchangers. With a diameter of 10 ft the tank is 13 





ft high not including wheels. 


This transformer is part of an over $1.5-million contract. Final delivery 


is scheduled for July, 1958. 


M & M Briefs 





Delta Star Electric Division, has 
combined sales activities with 
Thomas Co in a single branch office. 
Inquiries and requests for informa- 
tion are to be directed to Delta-Star 
Electric Division, H. K. Porter Co, 
300 Park Ave, New York 22, N. Y. 


Automatic Timing & Controls, Inc, 
is the new name of Automatic Tem- 
perature Control Co. Besides chang- 
ing its name, the company has 
moved to a 74,000 sq ft structure, 
which will double its capacity, in 
King of Prussia, Pa. 


Reliance Electric & Engineering Co 
common stock was admitted to trad- 
ing on the New York Stock Ex- 
change on July 31. The Cleveland 
manufacturer’s listing was with 1,- 
348,958 shares of $5 par value. 


Ram Meter, Inc, now stocks shunts 
from 15 to 10,000 amp in 50, 75, 
and 100-mv sizes for immediate 
shipment. The company is located 
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at 1100 Hilton Rd, Ferndale, De- 
troit 20, Mich. 


National Electric Products Corp 
and A. M. Byers Co signed an 
agreement in Pittsburgh giving Na- 
tional Electric exclusive finishing 
and marketing rights to A. M. By- 
ers Co’s wrought iron electrical con- 
duit. 


Republic Steel Corp has started op- 
eration of an electric steel-making 
furnace and a strip mill at its Gad- 
sen, Ala., plant. Part of a multi- 
million-dollar expansion program, 
another electric furnace and other 
equipment will be installed later 
this year. 


B. F. Goodrich Chemical’s Geon 
8817 compound is being used in 
triplex wire by Southwire Co of 
Carrollton, Ga. The weatherproof 
insulation of the Geon polyvinyl 
enables it to be used for outdoor 
line wire and service drops. 
















All parts 
drop-forged, 
side plates 
prevent 
twisting. 

Only 5 inches 
of exposed 
metal at head. 






















The 
drop- 
forged 
steel 
handles 
of the 
famous 
H4CG cutter, 
have been 
covered with 
a tough poly- 
vinyl plastic for 
extra safety on 
glove-voltage 
operations. This 


mont H4CG-P HARDY CUTTER 





covering resists 
scuffing and cutting, 
has far better 
shock or cracking 
resistance in both 
warm and below 
zero weather. 
Handles are indi- 
vidually tested at 
20,000 volts. 


317.25 


10-TOOL 
ASS'T 













SAFE AND RUGGED 








$15.34 


2/0 and STRAND 
E.H.S. too! 





Drop a card— 
Ask for Bulletin 419 


NTERSTATE | 
DROP FORGE CO. 


SPECIAL PRODUCTS DIVISION 
4005 N. 27th ST., MILWAUKEE 16, WISCONSIN 








Royal Electric Wraps 
Connectors in Plastic 


Packaging of each connector in 
individual polyethelene plastic bags, 
as shown, is a feature of Royal Elec- 
tric Mfg Co’s line of aluminum 
power connectors. 

These bags prevent foreign mat- 
ter from being deposited on the con- 
tact surface of the connector prior 
to installation. Contact surfaces 
of the connectors are ground rough 
finished and then coated with an 
oxide inhibitor. 


Plant Expansions 


¢ Facilities of New England Cable 
Co, Division of General Cable Corp, 
at Concord, N. H., have been ex- 
panded to manufacture HPD heater 
cord sets in 3,000 and 10,000 cycle 
grades. Sets have polyvinyl attach- 
ment plug in sizes 14, 16 and 18 
two-conductor AWG. 


eA branch office and warehouse, 
totaling 47,000 sq ft has been 
opened by Minnesota Mining and 
Manufacturing Co at 4835 Para 
Drive in Cincinnati. 


e Purchase of a 770 acre tract in 
Elk Grove, Ill., has been made by 
Hotpoint Co. Here the company 
will construct a referigerator com- 
pressor plant. Pilot production is 
scheduled for early 1959. 
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-SAFER-CHEAPER SPLICES w™ « 












NEw 


HARDY 


1) UNIVERSAL 
Sy) PRESPLICE 
CUTTER 


“Presplices”’ 
aluminum, soft 
copper and 
ASCR for easy 
sleeving 


514.95 


Tailors the 
conductor end 
without adjust- 

ments or change- 
pieces. Available 
with hickory 
handle or 
20,000 volt test 
poly-vinyl 
chloride 
handle for 
extra safety 
on glove- 
voltage 
operations. 



























centeceeei 


Pwowr eis. He Li! 


f 


Cuts core separately 
Drop a card —Ask for Bul. 221 


NTERSTATE 
DROP FORGE CO. 


SPECIAL PRODUCTS DIVISION 
4005 N. 27th ST., MILWAUKEE 16, WISCONSIN 
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Dielectric packs are wound of special kraft paper and 
pure aluminum foil. Atmospheric conditions are controlled 
to eliminate any danger of contamination. 


Constant care in 
longer service 
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Sangamo Power Capacitors are built to rigid 










specifications to meet power engineers’ require- 












3 
, 


ments for stable performance and long service 


life. 


A = = CS 


a 


ih 


Rigid quality control of raw materials. ..con- 


fh 


stant care in every step of manufacturing... 


thorough testing and inspection ...are all part 


os 


of these specifications. 


These capacitors are built in one of the country’s 















most modern “controlled conditions” manufac- 
turing plants. Dust is filtered out of the atmos- 
phere to eliminate danger of contamination. 
Temperature and humidity are controlled to 


assure product uniformity. 


The power engineers of many major utilities 
have inspected Sangamo’s processing facilities, 


some of which are shown on these pages, and 


This bank of 25 Kvar Sangamo Capacitors is controlled 
by the voltage type Sangamo VC Lincointrol shown below. 
The service is 2400/4160 Y grounded neutral with 
capacitor cases and Lincolntrol tied in with ground. 


Sangamo 
Diaclor, the 
liquid dielectric 
used in these 
capacitors, is 
purified here. 
Great care 

is taken to 
maintain 

its purity. 


Specific tests precede and follow almost every processing 
operation. Here dry rolls are being measured for capaci- 
tance and power factor. 


production means 


on your lines 


have put Sangamo Capacitors on the “Approved 
List” of their respective companies. Sangamo 
Power Capacitors are available in 15, 25 and Sangamo's facilities are geared for quantity production. Here 
is one of the capacitor vacuum impregnating tanks. 

50 Kvar units, in all primary voltage ratings, and 


in factory-assembled and wired Auto Var equip- 


ments for pole-type installation. 


Sangamo also manufactures Lincolntrols and 
Time Switches for automatic capacitor control 
as a function of time, volts, amperes, watts, or 
vars—or as combinations of these functions. Look 
to Sangamo for all your capacitor requirements 
... Visit our plants... inspect our facilities. Ask 


your Sangamo Representative, or write us for Each unit is tested for overvoltage, capacitance, power factor, 


. é and radio noise in a completely shielded test booth. Capacitance 
complete information. and power factor measurements are made at rated voltage and 
frequency with a high-precision bridge. 


SANGAMO ELECTRIC 
COMPANY 


SPRINGFIELD, ILLINOIS 


After final inspection and tests, the completed capacitors 
come off the assembly lines and are packaged for ship- 
ment to you. 





New Automatic Precipitator Contro/ by 


offers many vital advantages... 


WESTERN PRECIPITATION 


LONG LIFE 


This new control has indefinite 
life expectancy under all types of 
operating conditions. There are no 
tubes to replace, no high speed 
relays, counters, or timers to 
maintain. All circuitry consists of 
rugged ‘‘static’’ devices that have 
unusually long life! 


RELIABILITY 


Optimum Precipitator power input 
is maintained regardless of 
operating conditions. The sensing 
control is simple, positive, accu- 
rate—and automatically evaluates 
the spark ‘‘Power Value’’ (intensity 
and frequency)—not just frequency 


STABILITY 


Under short circuit, open 
circuit or other varying 
conditions, this control is 
completely stable and 
inherently trouble-free! 





MODEST 
COST 


Modest initial cost coupled 
with negligible mainten- 
ance assure optimum oper- 
ating efficiency (therefore 
lower operating costs) 
throughout many years 
of continuous service. 






or intensity alone. 






Wruen using a Cottrell Precipitator for collecting dust, fume, fly ash or 
other suspensions from industrial gases, it is essential at all times to impress 
on the high voltage system the highest possible voltage and current without 
“flashover”. Depending upon gas conditions, dust loading and other vari- 
able factors, the optimum voltage and current requirements vary widely 
from one minute to the next. Therefore, the vital importance of a simple, 
trouble-free and highly sensitive Precipitator Control is self-evident. 

This new Western Precipitation Automatic Precipitator Control —a 
product of the organization that has consistently led in the application of 
Cottrell Precipitators for industrial gas cleaning — combines vital advan- 
tages found in no other competitive equipment. Our nearest representa- 
tive will be glad to supply complete details. Or write direct! 


Why not modernize your present out-dated 
Precipitator installation? The Western 
Precipitation Automatic Precipitator Control 
can be installed on any Cottrell unit. For 
further information contact our nearest office! 


Western Precipitation Corporation 


Designers and Manufacturers of Equipment for Collection of Suspended Material from Gases 
..and Equipment for the Process Industries 


Cup 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
cmP Combination Units 
DUALAIRE Reverse-Jet Filters 
HOLO-FLITE Precessors 





Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 54, CALIFORNIA 


Chrysler Building, New York 17 « 1 North La Salle Street Building, Chicago 2 « Oliver Building, 
i Pittsburgh 22 * 3252 Peachtree Road N. E., Atlanta 5 * Hobart Building, San Francisco 4 
Precipitation Cempany ef Canada Ltd., Deminion Square Building, Montreal 
Representatives in all principal cities 
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MANAGEMENT NEWSLETTER 


ELECTRICAL BUSINESS OUTLOOK _ 


Electrical World 
AUGUST 12, 1957 


Despite a few soft spots, corporate profits for the first half of 57 turned out even 
better than expected. According to the First City National Bank’s mid-year sur- 
vey, net earnings ran about 6% higher than a year ago. Of the 741 companies in 
the survey, about three out of every five reported higher profits for the six-month 
period. 


But the rate of increase tapered off to about 3% in the second quarter. In the 
last few months most of the gains have come from oil, autos, railroad equipment, 
and office machinery. Utilities and electrical manufacturers are also on the plus 
side with net earnings about 6% higher than a year ago. 


It’s interesting to note that many companies seem to be out of step with trends 
in their own industries. Ford and Chrysler both chalked up gains, but GM’s net 
was off a bit. Steel earnings were pretty spotty, but U.S. Steel turned in its best 
quarterly earnings. Both GE and Westinghouse made substantial gains while 
other major suppliers were less fortunate. 


The one really soft spot in the latest batch of profit statements is non-ferrous 
metals—off by more than 30%. The reasons aren’t hard to find. Aluminum is 
still in oversupply and copper is selling a crucial 10¢ lower than last summer’s 
price. 


Lead and zinc prices seem to have hit a bottom, and they may stay there a while. 
The Administration’s metal bill, which would impose a tariff on the imports that 
are holding prices down, is not likely to be passed this session. The outlook for 
its passage in the House next year (election year) is far from a sure thing. 


Meanwhile the government announced that its lead and zinc stockpiles would be 
filled up soon. This won’t force prices up either. 


The future outlook for aluminum producers may be good, as the automobile 
industry turns more and more to aluminum. But the 1¢ a Ib price increase will 
just about offset higher labor costs, and the government will leave the market by 
mid 1959. 


So, except for the non-ferrous question mark, the outlook for profits is up. 
Detroit is talking about a big 4th quarter spurt. And the steel industry is still 
toying with the idea of a new record. With a little life in appliance sales, ’57 
could wind up a banner year for profits. 


The Outlook for Industrial Production 


Seasonally Unadjusted 
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STATISTICS 





OUTPUT 


Week ended August 3, 
12,474,000,000 Kwhr 
Up 11.5% 


Per Cent Change From Previous Year 


July 20 July 27 Aug. 3 

Se +10.6 + 84 +11.5 

New Eng. ........ +74 + 5.5 + 9.0 

Mid. Atlan. ...... + 89 + 8.1 +11.3 

oe ee +12.4 +10.3 +13.7 

West Cent. ....... +23.9 +15.1 +19.0 

Sou eer Y + 6.1 + 45 + 67 

South Cent. ...... +143 +13.0 +186.6 

poe Mount. ...: + 8.0 + 47 + 8.1 

ae'Nw eae bae se + 9.1 + 8.0 + 6.5 

De -Sviika nets +10.2 + 69 +12.6 

4 Seasonally Adjusted Index 234.8 

ae ae | Week Ago 230.7 
ry a y 


Year Ago 211.1 


Atomic Energy Commission requirements— 
1,050,000,000 Kwhr (Electrical World 

















ae a. a estimate). Excluding AEC, output increase 
was 13.5%. 
Power Statistics .. . 
Latest Preceding Annual 
Month Month Year Ago Change % 
CONG coxa cass May 122.79 122.27 117.43 4.6 
Peak—Class 1 Systems. > million kw... .. May 97.8 97 .7 92.8 5.4 
Estimated Dec. '57 Peak _May 113.6 =~—- 113.8 114.3 —0.6 
Production—billion kwhr...... = lhc 5 51.70 50.67 49.09 5.3 
; Radin; . sei bss Sala ns asl barca 11.80 12.05 11.71 0.8 
POON ou 5 3 CRG ais a's ayes eee tT Tee 39.90 38.62 37 .38 6.7 
; Sales—billion kwhr..........:........ April 47.15 47.75 44.58 5.8 
i Ih tic hee be ss. sx 12.72 13.47 11.86 7.3 
; RI tere. a hese 8 edie 7.25 7.35 6.71 8.0 
‘ NE os Sa ORs 24.66 24.44 23.60 4.5 
ER Aa a aie sh aiigs 2.32 2.49 2.41 4.6 
Fuel Consumption..................... May 
Coal—amillion tons................ 12.60 12.50 12.05 4.6 
Oil—million barrels............... 6.31 6.47 4.47 41.2 
Gas—billion cu ft................ 108 .66 98.80 110.51 —1.7 
Net Income Class A & B Co’s—$ million....... May 101.75 115.93 102.50 —0.7 
Residential Customers—millions......... 12 mos. 46.06 45.99 44.76 2.9 
Revenue per kwhr....... a igw oy woh 2. 58¢ 2.59¢ 2.62¢ —1.5 
Avg kwhr per customer............ April 30 3,034 3,021 2,838 6.9 
it WR. 5a 55 $78.28 $78.24 $74.36 $.3 
Business Statistics . . . 
Indexes: 1947-49 = 100 
FRB industrial Production........... June 143 143 141 1.4 
ENR Construction Cost............. July 151.8 151.2 145.6 4.3 
oe BLS Cost-of-living.........0..-..05 June 120.2 119.6 116.2 3.4 
New Orders for Machinery (1950 = 100)..... June 155 149 154 0.6 
NEMA Sales 
Insulation materials............... May 148 145 158 —6.3 
Electric appliances................ 88 83 103 —14.6 
Wholesale prices................. May 
Motors and generators........ 141.3 141.4 132.1 7.0 
Transformers and regulators. . . . 147.7 147.4 137.5 7.4 
Switchgear and fuses......... 165.9 164.4 151.2 9.7 
GNP—annual rate—$ billion........... 2nd Qtr. 433.5 429.1 410.8 §.3 
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ELL LLL LLL LLL BALLASTS TENURE 


FINANCE The capital market for new corporate securities has slowed down. There is sta- 
bility in the bond prices. So advised a member of a large security underwriting 


house when asked about the current market. He also noted the wide-spread yield 
between two recent “Aa” rating bonds. One was the Southern California Edison 
Co first mtg 4% % bonds which were quoted at 101% to yield 4.68% while the 
other was Inland Steel Co first mtg 4% % bonds which were selling at 10012 % 
to yield 4.35%. This is a difference of 33 basic points which means a lot to a 
utility selling a large issue of securities. He also thought that money would con- 
tinue to remain tight in spite of the Treasury’s refinancing program. 


With interest rates close to their highest level in many years, utility bonds and 
preferred stocks have a considerably greater relative attraction than previously 
to the buyer whose primary objective is stable income. Therefore, they are com- 
peting more effectively with utility common stocks for the investors’ dollar. This 
statement was contained in a recent study released by First Boston Corp. Study 
is entitled: “A Tabulation of Electric and Gas Utility Company Common Stocks.” 
For copy, write George Perrin, vp, First Boston Corp, 15 Broad St, New York 5. 


Recent sale of $30 million Washington Water Power Co first mtg bonds is con- 
sidered “one of the most satisfactory financial deals in recent weeks”, Pres Kinsey 


Robinson told a recent luncheon meeting of the Chamber of Commerce in 
Spokane. “The cost of money for WWP was 4.93%,” he said. 


Mutual fund increases its investment in electric utilities in the first six months of 
1957. Wellington Fund made a new common stock investment in the Baltimore 
Gas & Electric Co. It also made these principal common stock additions to its 
portfolio: Central & South West Corp and South Carolina Electric & Gas Co. 


When England’s electric utility industry was nationalized in 1947, there were 560 
electricity undertakings. Rates were all different. The gap between the top and 
bottom rates was too great to be bridged in “one fell swoop.” Although the 
Electricity Act of 1947 said: “Promote the standardization and simplification of 
methods of charge,” area boards knew that a gradual approach was necessary 
extending over a long period. They adopted the slogan “softly, softly catchee 
monkey.” It took just ten years to comply with the nine words in the Act, reports 


the South Eastern Electricity Board magazine. 


Utility asks for estimated $10.5 million a year rate increase from the New York 
PSC. Niagara Mohawk Power Corp files revised application for 25 and 60-cycle 
service, amending those filed last December and April. Pres Earle J. Machold 
said that the additional revenue is “urgently needed to meet greater operating 


expenses.” 


EMPLOYEE RELATIONS How to start planning for future retirement. Central Maine Power Co for the 
second year has held its first of two pre-retirement conferences for employees 


who reach normal retirement during the years 1958 and 1959. These meetings 
are not obligatory. Employees can attend or not, as they wish. However, those 
that go to the meeting receive a booklet entitled “Graduation to Retirement” 
which has a great deal of useful information. Employees attending also receive 
individual envelopes in which is contained a confidential comparison of their 
own present incomes with those they will receive after retirement. It also gives 
them an opportunity to discuss their common problems among themselves. 


“Wage Increase—a Must” is the title of an article appearing in “The Record”, 
an Official publication of Local 1-2, Utility Workers Union of America. It said 
the union will soon be bargaining for a new contract with the Consolidated Edi- 
son Co of New York. It will once again be “faced with the prospect of negotiat- 
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ing with a management whose first line of defense in bargaining is that govern- 
ment regulation of rates is a barrier to an increase in wages. We understand the 
company’s position and its problems. . .. We even sympathize with the situation.” 
However, the union continued, “understanding, appreciation, and even sympathy 
cannot dispose of or obscure one fundamental fact; that is, that as officials of the 
union our first and fundamental obligation is to the members and that obliga- 
tion calls for substantial wage increases now.” The union article further said: 
“If the company finds itself in a squeeze, it must then turn to the appropriate 
authorities for whatever relief is necessary.” 


“Executives must know and appreciate how engineers think and work; what does 
and does not motivate them; what working conditions and equipment they need; 
and how they must be handled.” Only through this approach can executives find 
ways to effectively improve engineering productivity. This broad conclusion is 
drawn in “Engineering Manpower, How to Improve its Productivity”, a special 
report for management by a group of graduate students of the Graduate School 
of Business Administration, Harvard University, Boston, Mass. Price is $18.50. 
Report states that two areas—planning and leadership—are critical to achieving 
greater engineering productivity. Ten other areas also are reported upon, and 
conclusions presented, in a survey of practices and policies affecting engineers 
in all types of industries. 


What about your secretary? Cleveland News asked five secretaries of top execu- 
tives in the Cleveland area how they kept their bosses happy. One was Miss 
Alfreda B. Dembsey, secretary to Pres Elmer Lindseth of Cleveland Electric 
Illuminating Co. Her answer “Be happy yourself and you'll help keep the boss 
happy.” Although you can’t always have a smile on your face, you can be happy 
about life in general. “In that way,” she says, “you will be genuinely enthusiastic 
about your work and the boss will be happy.” 


Michigan state legislative committee probes power rates. It calls for an investiga- 
tion of figures indicating the state pays five and a half times more for electricity 
from private firms than for power generated by its own power plants. Headed 
by Sen Elmer R. Porter, Blissfield Republican, the committee launched a study 
of comparative costs of private and state-operated power facilities at state insti- 
tutions. Detroit Edison and Consumers Power Co have agreed to survey elec- 
trical facilities at these institutions and fill out questionnaires estimating cost of 
supplying them with electricity. 


Gulf Power Co will fight $600,000 a year rate cut. It asks the Florida Railroad 
& Public Utilities Commission to set aside the order. It also said it was reserving 
“all rights to a full and unrestricted hearing” in case its dismissal motion fails. 


Do you need an up-to-date “Power Line Safety Manual” for use as a principal or 
supplementary safety teaching aid in job training programs. It is illustrated and 
is divided into these seven sections: Equipment, starting the job, personal con- 
duct, fire protection, procedures, explosives, and first aid. If interested, you can 
get further details by writing the Accident Prevention Department, Association 
of Casualty and Surety Companies, 60 John St, New York 38. 


New Hampshire legislature which adjourned on Aug. 2 may be recalled. If the 
Public Service Co of New Hampshire wins its current Supreme Court fight against 
the state’s $550,000 a year franchise tax on electric and gas companies, Gov 
Lane Dwinell says he will call a special session to consider public utility taxes. 
Company is challenging the validity of the tax. 
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VIBRATION CONTROL... makes Westinghouse 


turbine-generators the smoothest in operation 


Of course, every rotating machine has a certain degree of vibration . . . how 
much, is the important factor. 

For years, Westinghouse has enjoyed a reputation for dependable, smooth- 
running turbine-generators. That reputation hasn’t “just happened” . . . it is 
the result of years of hard work and intensive engineering. 

The above “heater box’’ test equipment was designed and built . . . pioneered 
. .. by Westinghouse. It is the principal reason why Westinghouse turbines 
run smoothly from start-up. Field balancing is practically eliminated. 


you CAN BE SURE...IF its Westinghouse & 


TURN THE PAGE TO SEE WHY... » 








Westinghouse “heater box” balancing 
... makes the difference 









LOW- 
TEMPERATURE 


DRIVE 
TURBINE 


HEATING ELEMENTS INSULATION 
| 
To have assurance of permanent balance, Diagrammatic sketch shows arrangement of typical Westinghouse 
experience has proved it necessary to sub- “theater |box.”” This is one of several in which high-temperature 
ject high-temperature turbine rotors to rotors are tested at full speed and operating temperature. 
full-speed test at operating temperatures. 5 


Otherwise, balance characteristics, carefully 
developed during manufacture, may alter 
unpredictably when the machine is in- 
stalled and operated. 

For this reason, Westinghouse developed 
the “‘heater box.” 

Result: Westinghouse turbines . . . and 
only Westinghouse turbines... achieve a 
degree of permanence in balancing prior to 
shipment that is unequaled. Field balancing 
is practically eliminated. 





3600 RPM ROTOR 
980 DEGREES F 
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omeme GOVERNOR END 
COUPLING END 


| TURBINE ROTOR AFTER TREATMENT 


VIBRATION — DOUBLE — AMPLITUDE— MILS 





Vibration record. Upper curve indicates vibration 
build-up during full-speed run in a ‘“‘heater box.” 
Lower curve shows vibra- 
tion record of the same 
rotor after ‘theater box” 
run and balancing. 
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Permanent rotor bowing is 
an example of what can 
happen after a rotor is run 
at full speed and operating 
temperature. With the 
“theater box’’ test, this can 
be detected and corrected 


prior to shipment. Fi 
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Precision forging of a large blade to basic shape. Below: From 
billet to blade... only minor trimming of the blade and machin- 
ing of the root are required after forging. 


Blades are grouped by welding the integral lashing stubs together. 


Precision forging 


and vibration control 


of blades 


Since forged material offers the best structural 
properties, Westinghouse has developed tech- 
niques to forge all large blades to basic shapes. 

Westinghouse has also developed a method of 
forging lashing stubs integrally with the blade. 
This eliminates the possibility of heat of weld- 
ing or brazing adversely affecting the metal- 
lurgical properties of the blade itself. After 
forging, only minor finishing is necessary to 
assure the thermodynamic and vibrational char- 
acteristics required by Westinghouse standards. 

Each Westinghouse blade and group design is 
proved in extensive laboratory tests. These 
range from electronic tests of group designs, 
which determ:ne natural frequencies, to rotat- 
ing tests which check vibration at operating 
speed. Production line quality control makes 
certain that the established standards are built 
into the individual blades. 


PLEASE TURN PAGE 


Electromagnetic vibration test on a blade group in 
the laboratory. This electronic instrument checks the 
natural frequencies of the blade groups. 











VIBRATION CONTROL in the generator rotor 


Field balancing of Westinghouse generator rotors is seldom required 
because of the exacting care taken during all steps of manufacture, a 
fact verified by shaft-riding, vibration-sensing instruments. 


Thermal Balancing— Prior to assembly, the Westinghouse generator 
rotor is checked in a high-speed balancing and seasoning box as shown 
above. Pioneered by Westinghouse, this testing technique assures the 
thermal stability of high-speed rotors. Heated to 130° C in this “heater 
box,” the rotor is operated for eight hours at full speed. Any thermal 
distortion is detected and corrected, thereby eliminating this cause of 
vibration. The rotor is further checked for thermal balance in its own 
stator and bearings. 


Slotted Pole Faces—Another feature pioneered by Westinghouse— 
transverse slots in the rotor pole faces equalize the moments of inertia 
about the two principal axes, thereby eliminating this cause of double- 
frequency vibration. 


Alloyed Field Windings—More than 20 years ago, Westinghouse 
pioneered the use of cold-worked, silver-bearing copper which is not 
subject to permanent distortion and, therefore, helps to assure the 
mechanical stability of the rotor. 


Both modern inner-cooled and conventional rotors are designed to take 
advantage of these time-proven techniques which assure smooth operation. 





Contact your Westinghouse sales representative or write to Westing- “Before” and “after” thermal 
house Electric Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. balancing a generator rotor—a 
J-50603 testing technique pioneered by 


Westinghouse. 


you CAN BE SURE...iF its Westinghouse & 





MEETINGS CALENDAR 








AUGUST 


Western Electronic Show and Convention—Annual Meeting, 
Cow Palace, San Francisco, Calif., August 20-23. 


Electric Companies Advertising Program—Copy Group Meet- 
ing, Seaview Country Club, Absecon, N. J., Aug. 22. 


American Institute of Electrical Engineers—Pacific General 
Meeting, Pasco, Washington, Aug. 28-30. 


SEPTEMBER 


American Institute of Electrical Engineers—2nd Special Tech- 
nical Conference and Exhibit on Magnetic Amplifiers, Hotel 
Penn Sheraton, Pittsburgh, Pennsylvania, September 4-6; Sixth 
Annual Industrial Electronics Symposium, co-sponsored with 
Institute of Radio Engineers, Morrison Hotel, Chicago, Ill., 
Sept. 24-25. 


Instrument Society of America — 12th Annual Instrument 
Automation Conference and Exhibit, Cleveland Auditorium, 
Cleveland, Ohio, Sept. 9-13. 


Illuminating Engineering Society—National Technical Confer- 
ence, Biltmore Hotel, Atlanta, Ga., Sept. 9-13. 


Electric Companies Public Information Program—Steering Com- 
mittee, New York City, Sept. 11; Workshop Conference, Whit- 
tier Hotel, Detroit, Mich., Sept. 25-27. 


Edison Electric Institute—Industrial Power & Heating Group, 
Van Curler Hotel, Schenectady, N. Y., Sept. 11-13; Accounting 
Division Organization Meeting, jointly with AGA, Lemington 
Hotel, Minneapolis, Minn., Sept. 19-20; Industrial Relations 
10th Annual Round Table Conference, Drake Hotel, Chicago, 
lll., Sept. 23-25; Meter & Service Committee, Hotel Nicolet, 
Minneapolis, Sept. 23-25, Electrical Systems and Equipment 
Committee, Cosmopolitan Hotel, Denver, Colo., Sept. 30-Oct. 1. 


Maryland Utilities Association—33rd Annual Fall Conference, 
Cavalier Hotel, Virginia Beach, Va., Sept. 13-14. 


Southeastern Electric Exchange—Engineering & Operation Sec- 
tion, Biltmore Hotel, Atlanta, Ga., Sept. 19-20. 


Public Utilities Association of the Virginias—39th Annual 
Meeting, White Sulphur Springs, West Virginia, Sept. 19-21. 


Missouri Valley Electric Association—Accounting Conference, 
President Hotel, Kansas City, Mo., Sept. 23-24. 


American Society of Mechanical Engineers—Fall Meeting, 
Statler Hotel, Hartford, Conn., Sept. 23-25. 


Electric Companies Advertising Program—Copy Group Meet- 
ing, Detroit, Mich., Sept. 25. 


OCTOBER 


Pennsylvania Electric Association—50th Annual Meeting, Belle- 
vue-Stratford Hotel, Philadelphia, Pa., Oct. 2-3. 


Indiana Electric Association — French Lick-Sheraton Hotel, 
French Lick, Ind., Oct. 2-4. 


Missouri Valley Electric Association—Sales & Rural Confer- 
ence (and Home Service Workshop), Lassen Hotel, Wichita, 
Kansas, Oct. 2-4. 


International Association of Electrical Leagues—Annual Con- 
ference, Sheraton-Gibson Hotel, Cincinnati, Ohio, October 2-5. 


National Industrial Conference Board—Atomic Energy Course 
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for Management, Hotel Moraine on the Lake, Highland Park, 
il., Oct. 6-12. 


lowa Utilities Association — Management Conference, Hotel 
Fort Des Moines, Des Moines, lowa, Oct. 7-8. 


Edison Electric Institute—Prime Movers Committee, Hotel New 
Yorker, New York City, Oct. 7-9; Area Development Workshop, 
Phoenix Hotel, Lexington, Ky., Oct. 9-11; Transmission & Dis- 
tribution Committee, Statler Hotel; Boston, Massachusetts, 
October 17-18; Accounting Division Taxation Accounting Com- 
mittee, held jointly with AGA, Williamsburg, Va., Oct. 23-25. 


American Society of Mechanical Engineers—Lubrication Con- 
ference, sponsored jointly with American Society of Lubrico- 
tion Engineers, Royal York Hotel, Toronto, Canada, Oct. 7-9; 
Power Conference, American Hotel, Allentown, Pennsylvania, 
Oct. 21-23. 


National Electronics Conference, Inc—13th Annual Meeting, 
Hotel Sherman, Chicago, Ill., Oct. 7-9. 


American Institute of Electrical Engineers—Fall General Meet- 
ing, Morrison Hotel, Chicago, Ill., October 7-11; Computers in 
Control Symposium, Hotel Claridge, Atlantic City, N. J., Oct. 
16-18. 


Southeastern Electric Exchange — Accounting Section, Fort 
Sumter Hotel, Charleston, S. C., Oct. 10-11; Sales Section, Tut- 
wiler Hotel, Birmingham, Ala., Oct. 16-18. 


Rocky Mountain Electric League—54th Annual Convention, 
Broadmoor Hotel, Colorado Springs, Colo., Oct. 13-17. 


Interstate Power Club—Hotel Martinique, New York City, 
N. Y., Oct. 14. 


Oklahoma Utilities Association — Electric Light and Power 
Division, Woodward, Okla., Oct. 25; Eastern District, Bartles- 
ville, Okla., Oct. 25. 


Atomic Industrial Forum—Annual Conference, New York City, 
Oct. 28-30. 


American Nuclear Society—Winter Meeting, New York City, 
Oct. 28-30. 


National Association of Railroad Utilities Commissioners— 
Annual Conference, Peabody Hotel, Memphis, Tennessee, Octo- 
ber 28-31. 


Industrial Management Society—2I1st Anniversary Industrial 
and Management Clinic, Hotel Sherman, Chicago, Ill., Oct. 
30-Nov. 1. 


Institute of Radio Engineers—3rd Annual Technical Conference 
of the Professional Group on Electron Devices, Shoreham Hotel, 
Washington, D. C., Oct. 31-Nov. 1. 

NOVEMBER 


Edison Electric Institute — Accident Prevention Committee, 
Penn-Sheraton Hotel, Pittsburgh, Pa., Nov. 6-8. 


Pacific Coast Electrical Association — Hawaiian Conference, 
Reef Hotel, Honolulu, Hawaii, Nov. 7-8. 


Institute of Radio Engineers—Third Annual Instrumentation 
Conference, Atlanta Biltmore Hotel, Atlanta, Nov. 11-13. 


National Electrical Manufacturers Association—Traymore Ho- 
tel, Atlantic City, N. J., Nov. 11-15. 


Electric Companies Public Information Program—Inter-Regional 
Committee, Mayflower Hotel, Washington, D. C., Nov. 19. 
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Vice Presidency Rewards GE's Whitecotton 


Nathan L. Whitecotton has been elected a commercial vice president of General 
Electric Co with headquarters in Philadelphia, Pa. He is charged with customer 
relations in their Atlantic sales region. 

A native of Terre Haute, Ind., Whitecotton joined GE in 1925 and began the 
climb through sales jobs in the east that led to this promotion. Since 1955 he 
has been manager, User Industries Sales, Atlantic District. 





Fairman Is New KU President 


Kentucky Utilities Co has announced the election of Floyd I. Fairman 
as president. He succeeds R. M. Watt, who was named chairman of the 
board and chief executive officer. 

Fairman, who has been with the company since 1926 and a vice presi- 
dent since 1952, was also elected to the board in the July 22 action. 

A native of Brodhead, Wisc., Fairman is an electrical engineering gradu- 
ate of the University of Wisconsin. He served in the Marine Corps during 
World War I. 

Broad utility experience has prepared him for the post. His work has 
included engineering, sales, advertising, and employee and public relations. 
In addition Fairman has been active in the EEI and has served as presi- 
dent of the Public Utilities Advertising Assn. 

Outside the industry, he has been equally active. In 1954 the Lexington 
Optimist Club selected him the city’s most outstanding citizen, and he has 
long been a leader in Kentucky Boy Scout work. 

Watt has been president of Kentucky Utilities Co since 1935. He joined 
the firm in 1912, and rose to be superintendent of maintenance and con- 
struction at Pineville two years later. After an interlude as a captain of 
engineers with the Army during World War I, he served for 11 years as 
manager of the Pineville Division. In 1931 Watt became executive vice 
president, and just four years later he was named president. He has been 
a director since 1927. 


q Rk. M. WATT 





NATHAN L. WHITECOTTON 


McMullin Takes Charge of Salt River Project 


R. J. McMullin is new general manager of Salt River Project at Phoenix, Ariz. 
McMullin has been manager of the Salt River Valley Water Users Association since 
1950. Now he is responsible for the Salt River Power District as well. 

Born in California, McMullin was for many years an engineer with Southern 
California Edison Co before joining the Water Users Association. He replaces 
Stanley A. Ward, who resigned to enter private business. 


R. J. McMULLIN 
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1. MID-SPAN TAPS help bring down the over-all cost of distribu- 
tion with Rome’s Triplex SD and secondary cable. You can tap 
between poles from either side, using conventional hardware plus 


a spreader block. Simple; fast; saves service wire. You save on 





2. SAVE ON HARDWARE. Here’s a comparison between the 
hardware needed to install one open-wire service drop (right )— 
using one pole—and Rome’s aluminum Triplex equivalent (left) 


using a mid-span tap. 





pole cost, too—as much as one-third. With Rome’s Triplex second- 
ary you can span 300 feet from pole to pole. Use fewer poles; save 
time setting them; eliminate crossarms. 


3. CUT MAN-HOURS on installation jobs. Triplex goes up much 
faster than open-wire service, because it requires less handling, 
less time installing hardware. It’s easier to handle, too—aluminum 


cable assembly weighs less than conventional copper service wires. 


If you take advantage of these important savings... 


“Expensive” Triplex cables can cost less 


Triplex sometimes does cost more than 
its open-wire equivalent. 

But its on-line cost can be lower—if 
you take advantage of the installation 
economies that Triplex alone makes 
possible. 

Fewer poles ... less hardware... 
faster installation—these are the sav- 
ings you make with Triplex. They can 
more than offset any extra cable cost. 

In addition, there are many locations 
where you can improve service and 
reduce maintenance with Rome’s alu- 
minum Triplex. Wooded areas, for ex- 
ample—where Triplex stays up despite 
falling tree branches that might knock 
out open-wire secondaries. Residential 
streets, too—where good public rela- 
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tions indicates need for a neat, unclut- 
tered installation. 


Fits your modernization pattern 


Introduced 10 years ago, Rome’s 
Triplex SD Cable won almost imme- 
diate acceptance. As a next step in 
modernization, many utilities are now 
using lightweight aluminum Triplex 
for overhead secondaries as well. If 
you haven't yet adopted this practice, 


ROME 


erro R 
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we invite you to look into the operating 
advantages—as well as the economies— 
that this Rome “package” concept of- 
fers you. 

Specify Rome’s aluminum Triplex 
for your next job. For more informa- 
tion, contact your nearest Rome Cable 
representative—or write to Department 
368 and ask for descriptive Bulletin 
RCP-361. Rome Cable Corporation, 
Rome, New York. 
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International Harvester Ups McCormick 





BROOKS McCORMICK 


International 
Brooks McCormick an executive vice presi- 
dent, effective August 1. He replaces Christian 
E. Jarchow, who has retired. 

McCormick has worked for International 
Harvester Co since his graduation from Yale 
in 1940. He has held manufacturing and sales 
positions throughout the Middle West and in 
England, and since 1954 has been director of 
manufacturing for the company. 

He is descended from the famous McCor- 
mick and Deering families, whose farm equip- 
ment firms merged in 1902 to form Interna- 
tional Harvester Co. 


Harvester Co has named 


PERSONAL BRIEFS 





Philadelphia Electric Co has named 


Ray E. Harbaugh as manager of 
its system division. 


New assistant treasurers of Georgia 
Power Co are Allen B. Wilson and 
Sam L. McKinney. The latter is re- 
placed as Atlanta Division auditor 
by Robert T. Bradberry, Sr. . . 
Muse E. Mann, Columbus Division 
sales supervisor, has been named as- 
sistant division manager. He will be 
succeeded as division sales super- 
visor by Bud S. Moss, manager of 
the company’s rural division. 


Carl Womack, secretary-treasurer of 
Northern Lights, Inc, electric coop- 
erative at Sandpoint, Idaho, has 
been elected president of Lewis- 
Clark G&T Cooperative, Inc, new 
agency formed by 13 Northwest 
REA’s to set up their own generat- 
ing and transmission facilities. 


New Jersey Power & Light Co has 
named Daniel A. Russell construc- 
tion superintendent for the North- 
ern and Western Division. 


Henry T. Slaboski, has been pro- 
moted by Pennsylvania Power & 
Light Co to assistant division super- 
intendent of the company’s Luzerne 
Division. 


Louis O’Sullivan, assistant general 
manager of the Quebec Hydro-Elec- 
tric Commission, has been named 
a commissioner. Leo Roy, chief 
engineer of Quebec Hydro’s auxili- 
ary services, has been appointed 
general manager of the commission. 
They both succeed John W. Mc- 
Cammon, retired. 
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Frank S. Walters has been appointed 
rate engineer in charge of the rate 
department for the Potomac Elec- 
tric Power Co. 


At Pacific Power & Light Co, D. W. 
Haris advanced to the new post of 
Casper district manager. The move 
relieves Veryl Hoover, Wyoming 
Division manager, of local duties at 
Casper. A. A. Peters was named 
Worland area district manager and 
Howard Lusch, Lovell district man- 
ager. 


Mississippi Power & Light Co made 
Robert E. Enlow, advertising and 
publicity assistant. 


Jess F. Welborn is the new plant 
superintendent of Central Louisiana 
Electric Co’s Coughlin Station. His 
assistant is James B. Slater .. . 
Edwin P. Rabalais has been named 
Bunkie Division manager. 


American Society of Civil Engineers 
appoints John F. Bonner, assistant 
to the vice president and chief en- 
gineer of Pacific Gas & Electric Co, 
as chairman of its Power Division 
executive committee. 


Northern State Power Co’s area de- 
velopment director, S. F. McGowan, 
has been appointed chairman of 
Edison Electric Institute’s area de- 
velopment committee. 


National Society of Professional 
Engineers has elected Garvin H. 
Dyer, director of the Missouri 
Water Co and manager and chief 
engineer of the Independence Di- 
vision of the firm, as president. 


New vice president of Union Car- 
bide Development Co, a division of 
Union Carbide Corp, is T. J. Cole- 
man, former associate technical di- 
rector of the division. 


Elmer B. Ott has been elected presi- 
dent of the Ray-O-Vac Co recently. 


The control department of Allis- 
Chalmers Manufacturing Co’s Gen- 
eral Products Division has named 
H. W. Cory assistant manager and 
W. F. Eagan engineer in charge .. . 
Harold §S. Silver succeeds retiring 
Harold W. Story as general attorney. 


Carl F. Selby has been designated 
field engineer in the Portland, Ore., 
area for Southern States Equipment 
Corp .. . Karl H. Baessler is new 
director of wire product develop- 
ment for the Colorado, Wickwire 
Spencer, and Pacific Coast Divisions 
of Colorado Fuel & Iron Corp. 


De Laval Separator Co’s Roland T. 
Cartlidge has been made manager 
of the De Laval rubber plant . . . 
The Traffic Signal Division of 
Crouse-Hinds Co has as its new 
manager Kenneth C. Eichelberg. 


Norman Robertson has been named 
production manager of Pacific Coast 
Engineering Co . . . International 
Business Machines Corp has ap- 
pointed F. John Wesley manager of 
new production introduction for 
the data processing division. 


John A. MacLeod was recently 
named manager of Brown Co’s 
Power and Steam Division to suc- 
ceed the late William R. Macdon- 
ald. 


Ebasco International Corp’s newly 
created post of director of employ- 
ment has been filled by Harold K. 
Coyle. He was previously personnel 
supervisor of M. W. Kellogg Co. 


R. L. Lock, vice president of An- 
derson Electric Corp, has been 
elected an alumni member of the 
Auburn Research Foundation of 
the Alabama Polytechnic Institute. 


I. Melville Stein, president of Leeds 
& Northrup Co, received the honor- 
ary degree of Doctor of Sciences 
from Rensselaer Polytechnic Insti- 
tute recently. 

(More briefs on page 156) 
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America’s Finest! 

GOULD PLANTE 

The Aristocrat of 
Stationary Batteries 


© 1957 Gould-National Batteries, Inc. 


for a surge of power 
...Or steady flow 


You can depend on oF ould batteries 


Maximum power and long, trouble-free battery life, under all operating 
conditions, are yours with every Gould Battery you buy. And, to insure 
that you fully realize these benefits, Gould employs a staff of full-time appli- 
cation engineers. These men help you set-up your battery maintenance 
shop, help you establish sound preventive maintenance procedures, make 
routine calls to check on conditions, and instruct your new personnel in 
correct procedures. Do you see how you can increase battery life with this 
service? Why not talk it over with your local Gould representative. He’s 
listed in the yellow pages under “‘Batteries.”” Gould-National Batteries, Inc., 
Trenton 7, N. J. 


More Power te you frome Coulee 


Always Use Gould-National Automobile and Truck Batteries 
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J.F. PRITCHARD & COMPANY of CALIFORNIA 
Dept.595 ,4625 Roanoke Parkway 


Kansas City 12, Missouri 
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Personal Briefs 
(Continued from page 154 


Francis V. du. Pont was recently ap- 
pointed a member of the Maryland 
Public Service Commission . . . New 
chairman of Washington State’s 
PSC is Commissioner Francis Pear- 
son. He replaces Don Abel who re- 
cently resigned . . . The PSC of 
South Carolina has as its newly 
elected chairman Charles A. Rice. 
Vice chairman is J. Lewis Moss. 


OBITUARY 


Edward Webb Brown, vice president 
in charge of engineering for Ken- 
tucky Utilities Co, died in Lexing- 
ton recently after a lengthy illness. 
A pioneer with 40 years of utility 
experience, he was also a director 
of Ohio Valley Electric Corp. 


William Ralph Bullard, electrical 
engineer, Ebasco Services, Inc, died 
recently. 


Robert W. Clark, Puget Sound 
Power & Light Co’s merchandise 
manager until his retirement in 
1943, died recently. 


Raymond C. Dixon, 65, a retired 
Dallas Power & Light Co’s com- 
mercial sales manager, died on July 
21 after a heart attack in Dallas, 
Tex. 


Oklahoma Gas & Electric Co’s as- 
sistant manager of its Western Di- 
vision, John C, Kerin, 54, died of a 
heart attack in Oklahoma City. 


Earl R. Miller, 64, plant engineer- 
ing manager for Exide Industrial 
Division of Electric Storage Bat- 
tery Co, died recently in Frankford, 
Pa. 


Jack Orrick, 58, director of pur- 
chasing for Gulf States Utilities Co, 
died recently in Beaumont, Tex. 


Paul T. Ownes, 57, lighting sales 
manager for Sylvania Electric Prod- 
ucts Inc Milwaukee district, died 
there recently. 


George P. Williamson, electrical 
engineer, who had been associated 
with the Crocker-Wheeler Division 
of Elliott Co, died of a heart at- 
tack in Maplewood, N. J., recently. 
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Do you worry about power distribution problems 


AT 3:00 A.M.*? 


If you have a power distribution system 
problem — either in an old building or in 
that new one you're planning — here's one 
way you con stop losing sleep over it. Just 
use Rockbestos A.V.C. (asbestos, varnished- 
cambric insulated) Interlocked Armored 
Cable. It will help you cut costs and at the 
same time assure you dependable service. 
Here's why: 

e Rockbestos A.V.C. Interlocked Armored 
Cable gives you more current capacity than 
cable in conduit or other armored cable. 


ROCKBESTOS 


Single conductors are standard N.E.C. Type 
AVA power cables. 


e You save important dollars by eliminating 
the need for costly conduit or ducts. 


e It's easily installed on racks or hangers 
beneath the ceiling or next to walls. 


e It can be installed up, down or around 


walls, beams or posts. 


e It cuts installation time and permits quick, 
easy repairs. 


Get all the details on Rockbestos A.V.C. 
Interlocked Armored Cable — Write now 
for catalog which gives complete specifica- 
tions and application data. 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, 
CONNECTICUT 





For New Buildings, Expanding Existing Circuits, Relocating Old Circuits 
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Shaw-Perkins Cooling Radiators are 
available in a —— range of sizes 
and give any make and 
capacity of’ tenliemeee all the effi- 
They Theo fests full length i oe 
re oval tu for 
um heat dissipation, free flow. 
anges, elbows, valves, and other 
accessories available for any mount- 
ing condition. 






























Transformer tanks, another ial- 
ized Shaw-Perkins sees to the in- 
dustry, are ineered and built to 


customer specification, yp pole 
mounted distribution types 
transformer 0 KVA. 


types up to 3750 
Sh SHAW-PERKINS 
Cg romen MANUFACTURING COMPANY 
















FAST 
IDENTIFICATION 





WEIGH LESS 
THAN 9 POUNDS 





double strand, 3000-Ib. pull 


oe 


14-foot single strand 
1500-Ib. pull 


Sturdy « Light + Safe + Economical 
Here are some of the fine features of 
WRIGHT Type ‘'R” Pull-A-Ways: 

Drop forged ductile aluminum alloy 
frame « Wire hoist cable of maximum 
strength and flexibility » 8” minimum 
handle movement —for close hook-ups 
¢ 2” drum hub for cable « No oiling need- 
| ed « Drop forged steel hooks « Remov- 
able, reversible “Safety Handle” that 
bends before any part of hoist is over- 
loaded + Automatic load lowering, 
with positive control for safety. AgcO 





POLE NUMBERS FOR | 
AERIAL PATROL BY 


They 
Outlost 
the Pole 


Premax enameled and plain aluminum pole 
markers make aerial trouble spotting fast, easy 
and economical. Made to withstand any 
weather designed for extremely high visibility. 
For R.E.A., telephone and general utility instal- 
lations. Ask your jobber, or write 


PREMAX PRODUCTS 
Div. Chisholm-Ryder Co. Inc. 
5750 Highland Ave., Niagara Falls, N. Y. 





Write our York, Pa, Office for 
Bulletin DH-163B for full story 
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250-Kv Dc Submarine Link 


(Continued from page 84) 


the hydro - electric potential. 

Generating capacity on North Is- 
land is at present 645,000 kw. 
Within the next seven years all the 
more economic hydro resources 
there will have been developed, giv- 
ing a generating capacity, by 1962, 
of about 1,150,000 kw—still inade- 
quate for the growing demand. Geo- 
thermal power will make a useful 
contribution on North Island, and 
several oil and coal-burning plants 
will be available for meeting peak 
loads. But only a submarine cable 
can avert a serious shortage in years 
to come. 

Generating capacity on South Is- 
land today is some 620,000 kw, 
compared with an economic hydro 
potential estimated at as much as 5 
to 6 million kw. South Island’s own 
needs have been met for the next 
six or seven years by the new 320,- 
000-kw Roxburgh plant. In anti- 
cipation of an eventual transfer of 
power to North Island, work will 
begin this year on the 486,000-kw 
Benmore station on the Waitaki 
River. Benmore will be the largest 
power station in New Zealand, rank- 
ing among the great stations of the 
southern hemisphere. Benmore and 
the Cook Strait cable are therefore 
spoken of together, and to power 
engineers the combined project is 
most attractive. Both will be com- 
pleted by 1965. 

The actual cable crossing is, of 
course, only one phase of the work 
involved, and the estimated $14.6 
million represents only part of the 
cost. The complete transmission 
system from the proposed Benmore 
hydro station on South to Welling- 
ton in North Island for 600,000 kw 
alone would involve an expenditure 
of about $50 million, using the dc 
system. 

Long-distance transmission of 
power to date in New Zealand has 
been at 110 and 200 kv ac. Still 
higher voltage—250 kv—and dc 
are proposed from Benmore to the 
Wellington substation, to be con- 
verted there to ac for feeding into 
North Island transmission lines. 

In counting the advantages of a 
submarine cable, it has not been 
overlooked that North and South 
Island’s demands are “hydrologi- 


(Continued on page 160) 
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KEARNEY’s New 1200 AMP 
Regulator BY-PASS DISCONNECT makes 


Switching Safety Automatic! 


ee 


and 4 switching 
operations take place 
in sequence 


Eliminates the hazards of opening the 
wrong disconnect... because all four 
operations are safely performed in proper 
switching sequence . . . without load dis- 
turbance or arcing at contacts. 


For each phase of a regulator installation, 
you need only one KEARNEY Regulator By- 
Pass Disconnect—compared to three single- 
throw disconnects! They are applicable to 
all regulators that can be set on neutral 
for the switching operation . . . including all 
single and three phase types except three 
phase induction regulators. 


By-pass element action is interlocked with 
blade movement to assure positive make- 
before-break contact on switch opening and 
closing. Restoring to service is accomplished 
simply by closing in the same manner as a 


, ; Shunts line leads to by-pass regulator; opens 
conventional disconnect. y-P 8 Pp 


both leads to regulator; interrupts exciting current. 


JAMES R. KEARNEY CORPORATION General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 
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a SUBOX i NTS 
(% ACTIVELY WORK 


TO PROTECT 


Only Subox paints are made with lead-suboxide. 
This colloidal pigment achieves maximum surface 
penetration... packs to form a dense, impervious 
coating. Moreover, it is chemically active... actually 
works continuously to combat corrosion. 


Too, Subox paints deflect external heat and radi- 
ate internal heat, thereby keeping metal surfaces 
cooler. This quality is particularly important in the 
protection of such property as transformers, power 
plant and sub-station equipment. 


Subox paints assure protection and economy in 
a way that no other paint can give. They are easily 
applied by brush, spray or flow-coating and endure 
for many years: they do not crack, chip or blister, even 
under the most severe conditions. Available in attrac- 
tive modern colors. 


Write for booklet: “Subox Paints”. 








Established 1924 


3 Fairmount Plant 
Hackensack, N. J. 





















































250-Kv Dc Submarine Link 


(Continued from page 158) 






cally complementary.” This does 
not always apply to peak demands, 
which correspond quite closely. Ben- 
efits here would not be as great as 
they would be, for instance, in Eng- 
land and France, where there are 
considerable differences in working 
hours, social habits, and weather. 
But North and South Islands are 
complementary to the extent that 
water levels are sometimes high on 
North when they are low on South. 
Thus, besides the capacity to bring 
a great block of power—600,000 
kw in the first stage—from South to 
North Island, the cables could carry 
power South in winter months when 
North Island water is high and the 
South may be frozen. 


Low Bid for Rocky Reach 
Studied by Chelan PUD 


With several acceptable bids re- 
ceived for construction on the second 
phase of Rocky Reach Dam on the 
Columbia River, Chelan County 
PUD (Wenatchee, Wash.) need only 
arrange financing to complete the 
project. 

Rocky Reach Dam _ Builders, 
holder of the contract for first-stage 
building, bid low July 24 at $52,- 
413,078 on Phase 2, specifying its 
own plan of river diversion. Stone 
& Webster Engineering Corp, engi- 
neers for the PUD, haven’t made a 
recommendation but are reported, 
after preliminary study, to believe 
the alternate plan is feasible. 


RIGHT-OF-WAY 
ACQUISITION 


Fro 
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UNIVERSAL ANGLE SPAR CONNECTORS 


for wood pole structures 
... adaptable to any angle 
..» economical from every angle 


Extremely versatile, these connectors of 
strong, tough malleable iron can be 
attached at any angle between 0 

and 90°. They are adaptable for use 
with all types of wood pole struc- 

tures for transmission, distribution and 
telephone lines. A light duty fitting is 
made for attachment to each round mem- 
ber with a single bolt. For medium loads, 
a larger fitting is attached with a single 
bolt, and for heavy duty with two bolts. 
Pole contacting surfaces are curved to fit a 
wide range of pole diameters and are cast 
with integral teeth and ribs to spread the 
load over a wider area, permitting greater 
loads to be transferred. 

With the entire range of usual pole sizes 
accommodated by only two fitting sizes, in- 
ventory and handling time—both in the 
stock room and in the field—are greatly 
reduced. The cost of gaining poles is 
eliminated and the number of holes 

to be drilled is reduced to a mini- 
mum. Poles are not weakened by 
gaining or excessive drilling. In- 
stallation is simple and easy; no 
special tools required. First cost is 
low, each component of the fitting 
being cast of malleable iron in 
one operation. Write for our 
new illustrated price list giving 
specifications. 


SINCE — 1854 


MALLEABLE IRON FITTINGS CO. 


BRANFORD, CONNECTICUT 


POLE HARDWARE 
DIVISION 


Representatives: Williom J. Cottrell Co., Portland, Ore. e James H. Drew Corp., Indianapolis, Ind. e Hugo Sales Co., Minneapolis, Minn. « Industrial 
Engr. & Equip. Corp., Los Angeles, Cal. « JSG Electric Co., Chicago, Ill. « Lee-Smith Co., Miami, Fla. ¢ line & Cable Accessories, Ltd., Toronto, Ontario, 
Canada e B. H. McCoin, Knoxville, Tenn. © William J. O'Brien, Memphis, Tenn. e Slaybaugh-Thompson Co., Denver, Colo. @ Robert P. Smith & Co., 
Jacksonville, Flo. ¢ E. A. Thornwell, Inc., Atlanta, Ga. J. P. Voight, Summerville, S.C. ¢ Waltham, DeWitt & Krusi, San Francisco, Cal. e L. G. Wendegatz, 
Kansas City, Mo. e Williamson Sales Co., Shreveport and New Orleans, la. Dallas, Houston, Tex.; Pine Bluff, Ark. « O. C. Witte Co., Detroit, Mich. 
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SAVE TIME and MONEY! 
O° Fl 


Seeitiliteeanentitheirenn. 











. . « Widely used 
by ‘Phone and 
Utility Companies 
Speed erection and 
maintenance of Tele- 
phone and Utility lines 
with this 6” Field 
Range Finder. Measure 
line clearance, spacing and sag from the ground. 
Measure distances from 8 ft. to 100 ft. with ac- 
curacy to within 2%. Especially useful for inac- 
cessible objects and places. These are sturdily 
built instruments . . . of such compact size they’re 
easily carried in pocket. Dependable for years of 
trouble-free service in rugged use. Available in 
two models — Direct Vision and Overhead Prism. 
Each supplied with o top-grain genuine leather 
carrying case. Order by Stock Number. (open 
account to rated firms). 


Stock No. 50,137-DK 


CLEARANCE 
BETWEEN LINES 


Direct Vision Model ...............s0sess000 $32.50 
Stock No. 50,138-DK 
Overhead Prism Model .................... $43.00 


EDMUND SCIENTIFIC CO. 
Barrington, New Jersey 


Ee ee 
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NEMA 
Specificatio mag’ 
Conventional Typ 
TRANSFORMER HANGERS 


THIEL HANGERS ARE 
MADE ACCORDING 


THIEL 


TO NEMA SPECIFICA- 

TIONS. HEAVY STEEL 

CONSTRUCTION. 

HOT - DIP GALVAN- 
HANGER IZED FOR DEPEND- T+ TYPE 
mceans ABLE SERVICE AND HANGERS 
a. LONG LIFE. FOUR ee 
T"TYPE STYLES COMPLETE KVA 1-Phase 
HANGERS WITH GALVANIZED ond 9-45 

BOLTS AND NUTS. coe 


IM STOCK FOR IMMEDIATE DELIVERY 
THIEL TOOL & ENGINEERING CO., INC, 
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There's No Oil in This Breaker 


To the Editor: 

The article, “750-Mva Switchgear Economizes on System Growth,” in 
the April 29 issue (p 98) was of extreme interest to us. 

One of the photographs shows a 750-Mva magna-blast circuit breaker 
being rolled out of its housing. The caption read: “Circuit breakers like 
this metal-enclosed, dead front, 13.8 oil circuit breaker shown rolled out 
are installed.” Of course, those who read the article would undoubtedly 
realize that the breakers were magne-blast (air) breakers and not oil. But 
you will agree most of us are headline and caption readers, and a hurried 
reading of the article might seem to reveal that the 750-Mva rating is 
available in oil circuit breakers. It isn’t. 

The photograph (above) shows the 750-Mva magne-blast breaker with 
one of the Self-X box barriers removed. Perhaps your readers would be 
interested in seeing what’s contained in the “guts” of a magne-blast breaker. 
One thing which is not contained: oil. 

S. R. Rives 
Manager-Marketing 
Med Voltage Switchgear Dept 
General Electric Co 
6901 Elmwood Ave 
Philadelphia 42, Pa. 


Electrical World Forecast Issue, Coming Sept 2 


Up-to-the-minute industry forecast for electric utilities will carry outlook for installed 
capacity, peak loads, gross margins, and capital expenditures for the years 1957 
through 1970. It’s based on latest economic trends. 
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Special switching problems need 
personal attention by specialized engineers 


At 3E your inquiry or order receives personalized, specialized 
engineering attention. The typical scene above points up this 
fact as plans for a switching center get immediate attention 
from C. A. Koerner, Vice President and Chief Engineer. Engi- 
neers Ray Rueffer and Gene Phillips are specialists in switch- 
ing center design. Their combined know-how coupled with the 
3E Company's 45 years of experience in handling switching 
problems is focused on this customer's particular requirements. 


When planning for unusual conditions ... limited space 
... plants with dusty or corrosive atmosphere ...or where 
you need economy today plus allowance for tomorrow's ex- 
pansion...see 3E. Our staff of qualified engineers is ex- 
perienced in handling the unusual... with a fine record in 
designing for economy without loss of efficiency or safety. 
Their facility with standard 3E components designed for max- 
imum flexibility is an asset that is beneficial to our customers. 


3E Auto Speed 
load interrupters to- 
gether with 3E 
know-how made 
this 5 bay switch- 
ing center safe, sure 
and economical. 


Evectricar ENGINEERS EQuirpMENT CO. Melrose Park, Ulinois 
Representatives in principal cities — in Canada by Powerlite Devices, Ltd. 
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PROFESSIONAL SERVICES 


BLACK c. VEATCH 
Consulting Engineers 
Electricity—Water—Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 
Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 


175 Endfield St. Hartford, Conn. 


COMMONWEALTH 


SERVICES INC. | ASSOCIATES INC. 


Management and 
Business Consultants 
300 Park Ave. 
New York 22, N. Y. 


Consulting and Design 
Engineers 
209 E. Washington 
Jackson, Michigan 


DAY & ZIMMERMANN, INC. 
Engineers & Constructors 
Transmission & Distribution Lines 


gn 
Reports - Valuations - Rates 
Industrial & Utility 


New York PHILADELPHIA Chicago 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric and 
chemical taboratories, rendering testing, research 
and associated services, including certification. 
Inspections at factories and field investigations. 


2 East End Avenue at 79th St., New York 21, N. Y. 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1384 Holly Avenue, Columbus, Ohio 


JENSEN, BOWEN & FARRELL 


Engineers 
Appraisals—Investigations—Depreciation Studies-— 
Cost Trends—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Original Cost and Continuing Property Record 
Determination 
Ann Arbor, Michigan 


M. W. KELLOGG 
Piping System Flexibility Analyses 


Unique model tester as well as modern digital com- 
puter facilities available for low cost, accurate flex- 
ibility analyses of the most complex piping systems. 


The M. W. Kellogg Company 
711 Third Ave., New York 17, N. Y. 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 
Engineers . . Purchasing 
Specialists in Financing 

Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SARGENT & LUNDY 
Engineers 
14@ South Dearborn 8t. 
Chicago, Ill. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical ¢ Electrical ¢ Thermodynamic 
Structural Design ¢ Studies ¢ Supervision 


Power Stations ¢ Transmission ¢ Distribution 
Industrial Plants « Process 


1333 North Second Street Abilene, Texas 


READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified by 
the offering of these special services 
NATIONALLY. 


asiico SEARCHLIGHT SECTION wovensinc 


EMPLOYMENT e BUSINESS 


APPARATUS 
ENGINEER 


Large, electrical manufacturer of switch- 
gear, unit substations transmission and 
distribution switching and _ protective 
equipment desires services of Apparatus 
Engineer for Atlanta, Georgia location. 
Duties initially will consist of contacting 
electric utilities in 4 southeastern states 
with our established field organization, 
specifically to do product line sales pro- 
motional work on high level engineering 
basis. Man chosen will be graduate elec- 
trical engineer, 30-40 years of age, with 
successful engineering, operation or sales 
experience with class of equipment listed. 
Travel required 60%-70% of the time. 
Home weekends. Substantial opportunity. 
Refresher training provided initially and 
periodically. Address replies to: 


P-5605, Electrical World 
Class. Ady. Div., P.O. Box 12, New York 36, N. Y. 


Giving complete resume of experience 
and financial history. 


SENIOR SECURITY ANALYST WANTED 


Experienced Public Utility Security Analyst with 
report writing ability and capacity to grow. Pref- 
erably in early thirties. This opening is with a 
nationally established investment advisory firm 
primarily serving institutional clients. Please 
furnish resume of educational background and 
experience. 

P-5800—Electrical World, 
520 N. Michigan Ave., Chicago i1, TL 
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OPPORTUNITIES 


ELECTRICAL ENGINEER 


Electrical Engineer experienced in the following 
fields: power plant location, power plant design, 
and transmission system design. 


Excellent opportunity for permanent employment 
with rapidly expanding rural electric systems. 
Liberal benefits and good working conditions. 


Send resume of education and experience with 
Statement of salary requirements to: 


Ohio Rural Electric Cooperatives, Inc. 
4302 Indianola Avenue, Columbus 14, Ohio 


WANTED FOR EXPORT 
COMPLETE POWER PLANTS 
OR COMPONENTS 


3 USED SINGLE PHASE TRANSFORMERS 
ere volts, 60 cycles with capacity of 4000 to 


TRACTORS FOR EXPORT, INC. 
2 Maiden Lane New York 38, N. Y¥. 













New and Used Equipment Available for 


EQUIPMENT—USED or RESALE 


ELECTRICAL 
DESIGNERS 


Conduit and ae layout men. Control 
and wirin desirable but not neces- 
sary Wor > ‘Gir conditioned offices of 
a leading hydroelectric consultant in Chi- 
cago. Good starting salaries and liberal 
fringe benefits. Ch work and op- 
portunity for advancement. Please send 
complete resume to Hugo Niemi, Person- 
nel Manager 


HARZA ENGINEERING CO. 
400 West Madison Street Chicago 6, Ill. 








the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 
writing. 





POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


EBASCO SERVICES INCORPORATED _ 


APPARATUS EXCHANGE 





Two Rector St., New York 6, N. Y. 
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REPLIES (Bow No.): Addresg to office nearest you 
c/o This publication Classified Adv. Div. 


NEW YORK: P. O. Bow 18 (86) 
CHICAGO: 520 N. Michigan Ave, (11) 
SAN FRANCISCO: 68 Post 8t. (4) 











POSITIONS VACANT 





Electric Division Manager—Government of 
Guam, Marianas Islands, 6,000 meter system. 
Manager does planning and engineering. 
supervises construction, maintenance, opera- 
tion and office. Two year contract renewable. 
Write Public Utility Agency, Box 719, Agana, 
Guam. State qualifications, references and 
desired salary. 


Engineering Positions Available: Two attrac- 
tive electrical engineering positions open 
Engineering Department of electrical utility 
in Maine. One responsible position in Trans- 
mission and Distribution Section, other posi- 
tion in Planning Section. Applicants should 
be graduate engineers, or equivalent, and 
have some experience in these fields. Salaries 
commensurate with technical and practical 
ae ad and experience. P-5763, Electrical 
orld. 


Steam Engineer—municipality in deep south 
with approximately 45,000 KW in steam and 
gas turbine generating equipment has imme- 
diate opening for a qualified plant superin- 
tendent. Send resume giving complete infor- 
mation on education background, work 
experience, and salary requirements. All ap- 
plicants will be handled confidentially. 
Excellent opportunity for the right man. 
P-5783, Electrical World. 


BOOKS AND PERIODICALS 


A.1.E.E. Transactions wanted to buy for cash 
and other technical and scientific periodicals. 
E. W. Ashley, 27 E. 21, N.Y.C. (10). 


WANTED 


Anything within reason that is wanted in 
the field served by Electrical World can be 
quickly located through bringing it to the at- 
tention of thousands of men whose interest is 
assured because this is the business paper 
they read. 


U. S. Government 





U. S. Government. Sealed bids will be re- 
ceived in the office of the Engineering and 
Construction Director, Panama Canal Com- 
pany, Balboa Heights, Canal Zone, until 
10:00 A.M., October 23, 1957, and at that 
time publicly opened, for the work and 
material required to convert Gatun, Pedro 
Miguel and Miraflores Locks in the Panama 
Canal Zone from 25 cycle to 60 cycle opera- 
tion. Plans and specifications are available 
for examination in the office of Chief, Pro- 
curement Division, Panama Canal Com- 
pany, 21 West Street, New York 6, New 
York. Data can be obtained upon payment 
of $50.00 deposit which will be refunded 
when data is returned within 40 calendar 
days after bid opening. For further in- 
formation contact this office, Desk No. 1, or 
toleggane Bowling Green 9-5380, exten- 
sion 56. 


LIGHTING SALES ENGINEERS 


Westinghouse leadership in a rapidly 
expanding lighting industry creates a 
real need for experienced sales engi- 
neers. Prefer men who can be ready for 
assignment in one of our key field offices 
after a brief indoctrination at Cleveland 
headquarters. Position involves an in- 
teresting combination of creative sales 
engineering, sales promotion and admin- 
istrative work. Excellent opportunities 
for advancement. Send resume to West- 
inghouse Electric Corp., Lighting Divi- 
sion, 1216 West 58th St., Cleveland 1, 
Ohio, Attention: Sales Manager 
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POWER © 


a product of ROYAL research and engineering 


Never one to play “follow the leader’, 
Royal wasn’t content just to create a line 
of connectors by changing the name and 
yet still use the bronze patterns... this 
had to be an entirely new connector. Sure 
it took longer to design, test and produce 
—many months longer—but here it is. 

The exclusive HEAVY-SERIES BOLT 
CONFIGURATION in Royal’s new 
bolted aluminum connectors means highest 
clamping force with lowest connector 







A part of the arsenal of 
AMERICAN POWER 


PRODUCTION esigners and Man “9 ak Os ihe 
pecial Electrical Devices 


stress .. . greater strength and longer life. 
Nested bolt heads permit fast one-wrench 
installation. 

Get all the facts in Royal’s new Alumi- 
num Connector Catalog #1. You’ll see 148 
different types, 7000 new items—and it’s 
sectioned and tabbed for fast selection. A 
special section contains tables, charts and 
valuable engineering information .. . plus 
estimating and planning helps. Write 
Royal on your company letterhead today. 


ROYAL ELECTRIC MANUFACTURING CO., INC. 


2 EAST 87TH STREET 


CHICAGO 19 ILLINOIS 


August 12, 1957 @ ELECTRIC 
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Tests Prove Kuhiman “HOT PAINT’”’ 


flows on smoother, gives better coverage 


KUHLMAN “HOT PAINT” FINISH 





This is a porosity detector test. Any minute pin-holes in the transformer paint allows the detector to make electrical contact with the transformer tank 
metal. A signal results (shown on the oscilloscope screen at the left) indicating a porous surface. No signal (Kuhiman “Hot Paint" finish) indicates a 
non-porous surface. 


Here’s the reason why: 


Kuhiman distribution transformer finish is uniformly heated before it 
is applied. 

This “HOT PAINT” requires less solvent for a given viscosity and 
allows more weather-resistant paint solids to be deposited on the 
tank surface. As a result Kuhlman “Hot Paint” covers more evenly — 
without running, thinning out, or orange peeling. It produces a 
heavier filmed, non-porous finish that will last longer and cut re- 
painting costs. 


The above tests prove “Hot Paint’s” exceptional quality—but we 
invite you to make your own comparison. Ask your Kuhiman repre- 
sentative to show you the Kuhiman “Hot Paint” finish. You'll see the 


KUHLMAN " Salesmart of the Week” difference in a glance! 


if you can identify this Kuhlman representative, and 5716 a 
are the first one to notify Dept. SA-l, Kuhlman Electric 


Company, P.O. Box 288, Birmingham, Michigan, you . 4 ee i <M A é 
will receive a valuable gift. 
ELECTRIC COMPANY 
GENERAL OFFICES: Birmingham, Michigan 





as much as 17% inches lower 
... 33% lighter 





Curvacore 
design means 


reater 








existing poles 





Curvacore Design Makes the Difference 


Curvacore design, permitting the maximum 
use of preferred oriented steel, results in a 
compact core with low losses and low excit- 
ing current. Transformer height and weight 
are reduced considerably. 


apacity 


Seen size, weight and resulting installation economies a 
three-phase transformer has over three single-phase units 
are now greater than ever. 


Reduced Height and Weight 


In the redesigned Allis-Chalmers three-phase transformer, 
height has been reduced by as much as 28%, weight by 4. 
As a result, existing poles can be utilized for increased 
capacity transformers. Costly installation time is reduced. 
Transformers may be mounted directly to pole. Handling 
convenience is improved all around. Get the complete story. 
See your A-C representative or write Allis-Chalmers, Power 
Equipment Division, Milwaukee 1, Wisconsin. 


Curvacore is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 





A-5333 


